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Heat-sensitive fiber and film materials of high 
viscosity are being processed better, at lower cost 
with VOTATOR Apparatus. A new mutator shaft 
design of this scraped-surface heat exchange equip- 
ment makes possible these advantages 


@ Processes a higher viscosity range than conventional 
methods. 

@ Eliminates overheating of heat sensitive materials. 

@ Eliminates exchanger “plug-up” resulting in less down 
time. 

@ Low pressure drops or pressure gains reduce pump 
maintenance. 

@ Floor space savings. 

@ Continuous automatic operation reduces labor costs 
and holds maintenance to a minimum. 


tte GIRDLER 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


@ Greater efficiency reduces utility cost. 

@ On many applications ceramic and other inert mate- 
rials have been used in mechanical seals with good 
results and are always available. 

@ Long service life and mini maint e due to 
the new unique shaft design which practically elimi- 
nates weer. 

@ Equipment may be obtained in corrosion resistant 
materials of construction. 





Applications include polyacrylonitrile and acrylic 
copolymers, viscose (rayon and cellophane), cellu- 
lose acetate, cellulose ethers and polyesters 


The experienced engineers and laboratory facili- 
ties of Girdler are at your disposal to help apply 
this improved processing equipment to your 
problems. Write for copy of Bulletin V248 
*®VOTATOR —Trade-Mark Reg. U. 8. Pat. Of 


Company. 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Son Francisco 


VOTATOR DIVISION: New York, Atlante, Chicago, San Francisco 


in Canada; Girdier Corporation of Canada Limited, Toronto 
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John R. Callaham, Editor 


Why Don’t We . . .? 


Readers sometimes ask why we 
don’t publish more on their particu- 
lar industry or special field. 

Truth of the matter is we don’t 
even try to cover detail develop- 
ments within each of the 21 chemi- 
cal process industries; that’s the 
function of “vertical’’ publications 
specializing in one particular indus- 
try (such as plastics, ceramics, pe- 
troleum refining and the like). 

We do, naturally, make an effort 
to cover the really significant chem- 
ical engineering developments in 
each of these industries. 

But CE’s prime function as a 
“horizontal” magazine is to keep its 
readers everywhere abreast of basic 
chemical engineering developments 
and new techniques that can be 
used anywhere in the chemical 
process industries—to cross-ferti- 
lize ideas, so to speak, among fields 
as well as among functions. 

An alert chemical engineer in the 
pulp and paper field, for example, 
should read at least two technical 
publications: a good “vertical” one 
for all the details on what’s happen- 
ing within his own industry, a 
“horizontal” one (such as CE) to 
keep abreast of across-the-board 
chemical engineering developments, 
trends and techniques common to 
all the chemical process industries. 

Any publication that tries to be 
all things to all people within all 
the chemical process industries 
ends up by being little to anyone 
anywhere. In fact, no chemical pub- 
lication even tries to do such a 
blanket job. 

That’s why we remain basic and 
“horizontal” in our approach. 
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New comprehensive guide to protee- 
tive linings is a CE “first” 


Long life for process equipment often 


depends on picking the right lining material 


as well as getting it into place properly. 
CE’s 17th biennial report on materials of 
construction tells you how. It’s the first 
comprehensive guide to protective lining 


systems. (p. 175) 


Another shortcut for designers 

Those heat-balance calculations are go- 
ing to be easier now for process and design 
engineers working with synthesis gas. Two 
easy-to-use charts give you pound-mole 


enthalpies of constituents. (p. 208) 
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Solving a most critical problem 
With chemical processes nosing into the 


10,000 to 50,000 psi. range, common flang- 


Please turn page 





ing methods are obsolete, Here’s an ap- 
proach to this critical problem. It’s fresh, 


simple and reasonable. (p. 212) 
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Reactor design is different 

There aren’t any handy correlations that 
you can use to predict the course and the 
hourly yields of a reacting system. But our 


three-part attack on the problem will update 


your design methods. (p. 215) 


Toward better metering 

If you know how, you can make your ven- 
turi independent of downstream pressures. 
Here’s a way to get improved accuracy in 
measurement and control of process streams 


and other fluid flow systems. (p. 221) 
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Why are they worth so much? 

It’s only human to wonder how some 
executives can come up with annual salaries 
of more than $100,000. A look at the jobs 
and at the men needed to fill them explains 


those big paychecks. (p. 238) 
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Rejoin GUIDED TOUR page 290 


Chemical Engineering 


NOVEMBER 1956 





CHEMENTATOR 


WHAT’S HAPPENING IN CHEMICAL ENGINEERING 
Urea-Adduet Process Gains Ground 
On-the-Run Blending Yields Solid Benefits... . 
Fermentation Catalyzes Enzyme Business 
Isomerization: Inside Track in Octane Race... . 
New Process Pulps Hardwoods 


CHEMICALS & RAW MATERIALS 
High-Density Poly Via High Pressure 


Index to this month’s new chemicals 


FEATURE REPORT 


Protective Lining Systems 
Richard A. Mixer and S. John Oechsle, Jr 


Directory of Construction Materials 


FEATURE ARTICLES 
Charts Help Solve Heat Balances 
A. H, Younger 


Extruded Gaskets Solve High-Pressure Problems 212 
Raymond Meyer 


Update Your Reactor Design Method 
Ju Chin Chu 


Cavitating Venturi for Flow Control 


B.S. Wright 


CE REFRESHER 


Physical Equilibrium for Equipment Design... 223 
James O. Osburn 


PLANT NOTEBOOK 


“Liquid Piston” Defeats Pump Corrosion 
ance O. Bonnichsen 


Chart Gives Liquid Gradient on Plates 
Ferdinand Rodriguez 


P-V-T Relationships of Freon-142 
Dale S. Davis 





Safety Kink in Using Glass Tubing 
T. L. Brown 


Two Ways to Stop Gage Glass Breakage 
Paul C. Ziemke 


Calculating Blends of Sublots of Material 
Richard L. Hunter 


Testing Meials in Glass-lined Vessels 
Kenneth Kelly 


YOU AND YOUR JOB 


The $100,000/yr. Men: 
Why Are They Worth So Much? 


CORROSION FORUM |. 


ay Oo Lead Linings 
empton H. Roll 


EQUIPMENT NEWS 
Suit Keeps Heat From Man 
Index to this month’s new equipment 
Darkness No Bar to Handling 
Breaker-Conveyor Trims Labor 


CHEMICAL ECONOMICS 


What’s Ahead for Chemicals From Wood?... . 


F, Arne 
How Much for Research? 
How to Handle Outside Research Projects 


Consumption Index 


PICTURED FLOWSHEET 
CO: Up and Coming Material 


OTHER DEPARTMENTS 


Firms in the News 
Man of the Month 
Meet Your Authors 
Names in the News 
Pro and Con Letters 
Reader Service 
Recent Pamphlets 
Technical Literature 
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To keep pace with advances in development, design, 
production and technical management in the chemical 
process industries, more engineers subscribe to Chemical 
Reatuscclie than to any other magazine in the field. 
Total net paid circulation of this issue: 


41,493 





CAKE WASHING 
CAKE DEWATERING 


CAKE DEWATERING 
FEED SLURRY 


STRONG LIQUOR | 


em” 


UNDILUTED 
MOTHER LIQUOR 


‘ DRAINING 
CLOTH CLEANING caf 


CAKE DEWATERING CAKE DISCHARGING 


It’s like having a brand new filter and filter cloth every time 
you put the slurry in the pan WHEN YOU FEED IT TO THE 


BIRD-PRAYON 


CONTINUOUS TILTING PAN VACUUM FILTER 


Look at the automatic filtration cycle, sketched, 
and you'll see what we mean. 

The pans are inverted 180° and the cloth blown, 
scoured and dried each time around. Cake removal 
is complete. 

This is only one of the advantages of the Bird- 
Prayon Filter. It is ideal for handling coarse, heavy 
solids. And there’s nothing like it when you want a 
super~efficient, countercurrent wash in multiple 
stages with minimum wash water and complete 
separation of mother liquor and all wash liquors. 


Fifteen years of extensive, successful application are 
back of the Bird-Prayon Filter. That experience and the 
unsurpassed test facilities of the Bird Research and De- 
velopment are at your command. Why not look into it? 
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CHEMICAL ENGINEERING 


They Needed More Oil-Free Compressed Air 
But Had Limited Space 





2] Third Joy lint Golved 16 / 





A West Coast Company needed more oil-free com- 
pressed air ... in a hurry! However, there just 
wasn’t any space in the boiler room for additional 
machines. They had been operating two Joy WG-9 
OL vertical compressors (the machine at right in 
the photo). These non-lubricated compressors 
had run continously ... 24 hours a day... for 
17,000 hours with no down time. 


So they again called Joy in on the problem. The 
solution: One WG-9 OL with 75 hp was taken out 
and replaced with a Joy WN-112 E-OL rated at 


Write for FREE Bulletin 130-11 


Consult 0. Joy Engineor 


For Air and Gos Compressors, Vacuum Pumps ond 
Boosters, Conveyors, Fans, Electrical Connectors. 
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150 hp. This 974 cfm machine supplies plenty of 
air for the new equipment, yet is compact enough 
to fit into the small space available. 


If you need oil-free air take advantage of Joy’s 
more than 25 years of experience with non- 
lubricated compressors. Write Joy Manufacturing 
Company, Oliver Building, Pittsburgh 22, Pa. In Canada: 
Joy Manufacturing Co. (Canada) Limited, Gal, Ont. 


wew 16307-1380 





Unsurpassed on lines where cor- 
rosion, abrasion, contamination, 
clogging, leakage and mainte- 
nance are costly factors. 


In industries as varied as mining, 
food, textile, pulp and paper, bev- 
erage, water and sewage, chemicals 
. . « Grinnell-Saunders Diaphragm 
Valves continue to win enthusiastic 
acceptance. The unique design of 
the valve — with its flexible, long- 
wearing, tight-closing diaphragm — 
offers many unusual advantages. 
If you have a valve problem, it will 
pay you to write Grinnell for further 
information, 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island 
pipe and tube fittings * welding fittings 
pipe 
Grinnell avtomatic sprinkler fire protection systems ° 


Grinnell-Saunders diaphragm valves °* 
industrial supplies ° 
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Grinnell-Saunders Diaphragm Valve 
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Choice cf Materials 
Bodies — iron; cast steel; stainless steel; Durimet 20; Hastelloy 
A, B, C; bronze; Monel; aluminum; PVC ( polyvinyl chloride) ; 
Saran 
Body linings — hard rubber; soft rubber; neoprene; glass; 
lead; plastics; Heresite; Lithcote 
Diaphragms — soft natural rubber; natural rubber; white 
synthetic rubber; neoprene; reinforced neoprene; butyl; 
Hycar; Teflon; Kel-F; PVC ( polyvinyl! chloride ) ; polyethylene 
Bonnets — iron; stainless steel; bronze; other materials on 
special order 


Choice of Bodies 


Conventional weir type 

Straight bodies — screwed; flanged; socket weld; butt weld; 
socket (solder); sanitary threads; hose ends; Victaulic 

Angle bodies — screwed; flanged; socket weld 

Other types 

A line of Straightway Valves (for straight-thru flow) and 
Full-Bore Valves (for ball brush cleaning) also are available 


Choice of Bonnets 
Handwheel (non-indicating stem, indicating stem); chain 
wheel; lever (for quick operation); sliding stem (for a wide 
selection of power operated topworks) 


Operating Features 


®@ simple maintenance — dia- 
phragm easily replaced with- 
out removing valve body from 
line 


@ diaphragm absolutely iso- 
lates bonnet mechanism from 
the fluid in the line 


@ diaphragm lifts high for 
streamline flow in either direc- 
tion 

@ diaphragm presses tight for 
positive closure 


° Coast-to-Coast Network of Branch Worehouses and Distributors 


engineered pipe hangers ond supports * ‘Thermolier unit heaters * valves 
prefabricated piping * plumbing and heating specialties * water works supplies 
Amco air conditioning systems 
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Another new development using 


B.EGoodrich Chem 
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Now ships shower themselves 


to wash away radioactive contamination 


UCLEAR explosions produce a 

deadly byproduct—radioactive 
fall-out. As a counter-measure, the 
Navy has devised a washdown system 
which enables a ship to spray itself 
with thousands of gallons of sea water, 
washing away contamination within 
minutes. 

First, metal piping was tried for the 
system—but itadded too much weight. 
The answer was found in rigid vinyl 
plastic pipe, made of Geon polyvinyl 
materials. This piping weighs but 
one-fourth as much as metal. It’s im- 
pervious to sea water's corrosive 
effects, unaffected by either freezing 


or tropical temperatures. And, using 
simple but strong solvent-welded 
joints, it’s so easy to install that the 
ship’s crew can do the job easily. The 
washdown system was developed by 
the U. S. Navy’s Bureau of Ships. The 
Grinnell Company, Inc. was the prin- 
cipal contractor in this effort. 


This is only one of the many appli- 
cations of Geon polyvinyl materials, 
ranging from rigid products like duct- 
work to flexible products like uphol- 
stery, from coatings for textiles and 
metal, to foam for cushioning and 
crash padding. Investigate this re- 
markable material for your products. 


ic al raw materials 


Te meenay: 
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Pipe and fittings of Geon are joined easily 
with solvent cement, simplifying installation. 


For more information write Dept. 
DB-11,B. F. Goodrich Chemical Com- 
pany, 3135 Euclid Avenue, Cleveland 
15, O. Cable address: Goodchemco, 
In Canada: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
A Division of The 8.F.Goodrich Company 


GF ATT ETAL) CEON polyvinyl materials + HYCAR American rubber and latex + GOOD-RITE chemicals and plasticizers + HARMON colors 
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FLOWLINE 


WELDING FITTINGS 
ry Nickel - Aluminum 


Stainless Steels» Mon 


Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, 
made light and tight by using FLOW- 
LINE fittings, butt-welded tostraight- 
cut pipe. Available from stock through 
leading distributors. Made in sizes % ” 
through 12” — Schedules 5S, 10S, 40S, 
80S —- Stainless Types 304, 304L, 316, 
347; Monel, Nickel, Aluminum. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World's Largest Manufacturer of Stainless Welding Fittings 





FLOWLINE “ 


WELDING FITTINGS 
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find the best 
filter for 


YOUR 
flow sheet 


before you buya 
filter and install 
it in your plant 





You can be sure of getting the right filter the first 

time (no more trial-and-error; no more wasted 

time and money) when you let us start the proc- 

esses of elimination and selection here... . 
at the Birp RESEARCH 
and DEVELOPMENT 


Pilot scale tests are quickly made, under conditions CENTER 
closely approximating full scale operation in your 
plant. You get the answers on dryness, wash, 
throughput, operating and maintenance costs — all 


before you spend the money for equipment. 


Findings are held in strictest confidence. Recom- 
mendations are dependable and unbiased because 
Bird builds the most complete range of solids- 


liquids separating equipment. 
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A chemical research work- 
er adjusts the manual con- 


Major chemical producer meters flow of Tn rape 


metering speed. Various 
types of regulating mech- 


catalytic agents with Cleveland Speed Variator poe ae 


N the research department of a major chemical 

plant, catalytic agents are metered and their flow 
varied with precision accuracy. This control is exer- 
cised with a Cleveland Speed Variator. 
A “horsepower electric motor is connected to the 
Cleveland Speed Variator driving a pump through a 
25-1 speed reducer. Being infinitely variable, the 
Variator gives stepless speeds over its full 9:1 
range—from % to 3 times input speed. Pumping 
speed can be varied from 207 to 23 rpm. This pro- 
vides the necessary speed range for metering the 
various types of catalytic agents. 
Available in eighteen standard types and sizes, the 


evtomatic adjustment by 
remote control. 


Cleveland Speed Variator offers these major advan- 
tages: 1. An extremely compact unit; 2. Almost any 
input speed up to 1800 rpm—clockwise or counter- 
clockwise; 3. Constant horsepower output over a 
9:1 range, or constant output torque with a 6:1 range; 
4. Infinitely variable over entire speed range; 5. 
Rapid response to speed change, precise adjustment, 
accurate maintenance of settings; 6. Long life and 
minimum maintenance; 7. Ample bearing support 
for overhung pulleys on either input or output shafts. 


Write for Bulletin K-200 for detailed description of 


the Cleveland Speed Variator, with photographs, 
sectional drawings, rating tables and specifications. 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3275 East 80th St., Cleveland 4, Ohio 
Sales representatives in all major industrial markets. In Canada—Peacock Brothers Limited. 
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Bulk-Flo ome carry material from railroad 
ins. Horizontal run of L-path unit 


cars to storage 


f 


Does the work-- 
saves the cost 


of 3 


separate units 


is below 
horizonta 


LINK-BELT BU LK- FLO 


feeds « conveys +» elevates & 


H™: a single, compact convey- 
ing medium that combines three 
vital functions. It’s the Link-Belt 
self-feeding Bulk-Flo that moves a 
wide variety of materials horizon- 
tally, vertically, on an incline, or 
combinations of all three. 
Granular, crushed, ground or pul- 
verized materials of a non-abrasive, 
non-corrosive nature are handled 
gently in individual self-clearing 
compartments. Even friable mate- 
rials are safely conveyed ... with a 
minimum of breakage, degradation, 
dusting or contamination. Two basic 


LINK-BELT COMPANY: Executive Offices, P 


rudential 
and Distributors in All Priaci; 


Branch Stores 
South Africa, Springs. Representatives Th 


styles are available—one for lumpy 
materials, the other for free-flowing 
materials, 

There’s a wide range of designs 
that can be engineered to match 
your system requirements. For com- 
plete information ask your Link- 
Belt office for your copy of 28-page 
Data Book 2475. 


LINK 


round level and vertical lift delivers to a 
Bulk-Flo on the roof. 


ie Pee, 
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Partially or fully loaded, BULK-FLO 
provides positive, gentle movement of 
material, Unlike conventional designs, 
BULK-FLO’s capacity can be varied by 
regulating feed to meet demand changes, 


BELT 


BULK-FLO FEEDERS + CONVEYORS + ELEVATORS 


the Wor 
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Plaza, Chicago 1. To Serve Industry There Are Link-Bele Plants, Sales Offices, 
Cities. i Office; New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 


Stock Carrying Factory 


13 





Inconel and stainless heat exchanger built for Barrett Division, Allied Chemical & Dye Corporation. Shell Diameter: 
30”. Tube Length: 12’ 0”. Tubes: 1’ O.D. x 14 ga. Tube Sheet Thickness: 2”. Materials: Inconel shell, tubes, tube 
sheets. Stainless steel heads, Type 316L. 


Stainless steel plus nickel alloy equals 
corrosion-resistant heat exchanger by Downingtown 


Aluminum bronze for these five coolers saved the customer Stainless steel Type 304 is the material for these four tube 
25% on equipment costs, assured corrosion resistance. Each bundles. The large one fits a 37” shell, has 1225 stainless tubes, 
fixed tube sheet unit is 20" in diameter x 20’ tube length. Each %" O.D. x 14’0” long. Tube sheet: 2%” thick. Baffles: As’ thick. 
has 282 aluminum bronze tubes 4" O.D. x 12 ga. Centrif- The other three bundles are 22" in diameter; each contains 352 
ugally cast channels. Design pressure: 150 p.s.i. on both shell tubes 4" O.D. x 16 ga. x 12’0” long. Tube sheets: 134” thick. 


and tube sides. 


Corrosion-resistant materials a heat 
exchanger specialty at Downingtown 


We have the engineering, welding and fabri- 
cating experience to turn out your corrosion- 
resistant exchangers in the materials you specify: 
stainless, nickel, nickel alloy, aluminum bronze, 
earbon and many others. Our design recom- 
mendations often save money. Send for Bulletin 
HE. Your engineers will find it useful. 


14 


Baffles: 4" thick. All stainless steel. 


Downingtown Iron Works, Inc. 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
140 Wallece Ave., Downingtown, Pennsylvanio— Branch Offices: 
52 Voenderbilt Ave., Rm. 2025, New York 17 © 203 Hanno Bidg., Cleveland 15, Ohio 
936 W. Peochtree S., N.W., Rm. 113, Atlenta 9 « 208 S. LaSolle St., Rm. 792, Chicago 4 
553 Roosevelt Bidg., los Angeles 17 « 
Division of Pressed Steel Tonk Compony, 1447 S$. 66th St., Milwaukee 14, Wis. 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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GOODYEAR INDUSTRIAL PRODUCTS 


@)-Specified style MHB 


Rubber Covered Fire Hose 


G.T.M. offers the hottest thing in fire hose 


HERE has long been need for a tougher, lighter 

weight fire hose with greater resistance to 
oil, abrasion and weather — especially around 
refineries and on oil transport vessels. 


After thorough analysis of the problem, the 
G.T.M.—Goodyear Technical Man—and his col- 
leagues, came up with the answer. It is a com- 
pletely new hose — Style MHB Rubber Covered 
Fire Hose. 


This new rubber hose is exceptionally flexible 


and light in weight. It is reinforced with a hori- 
zontal braid of high tensile synthetic fiber for 
extra strength. It is mildew inhibited through- 
out. And its specially developed rubber cover not 
only resists oil but snagging and hard wear as 
well. 

If you want fire or wash hose that’s built to 
withstand the toughest service, consult your 
Goodyear Distributor and/or the G.TM. Or 
write, Goodyear, Industrial Products Division, 
Akron 16, Ohio. 


~ GOODSYEAR 


THE GREATEST NAME IN RUBBER 


IT’S SMART TO DO BUSINESS with your Goodyear Distributor. He can give you fast, dependable service on 
Hose, V-Belts, Flat Belts and man, other industrial rubber and nonrubber supplies. Look for him in the 
Yellow Pages under “Rubber Goods” or “Rubber Products.” 
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EXTRA FAST DELIVERY 
of standard Pfaudier glassed reactors now! 


SEE BACK COVER THIS ISSUE. 








—_-Pfaudler Corrosioneering News Published by The Pfaudler Co., Rochester, N.Y 


Pfaudier helps Felva set up 
new Mexican detergent plant 


THE HEART OF FELVA’S PLANT. Pfaudier equip- 
ment lined up here (left to right) consists of a 
300-gallon sulfonator, 1000-gallon neutralizer, 
and a 3000-galion slurry storage tank. A side- 
entering mixer keeps the slurry in motion, The 
pipe-like equipment slanting off to the ‘eft of 


Productos Quimicos Felva—synthetic 
detergent manufacturer of Hermo- 
silla—began operations in June. The 
event culminated a two-year pro- 
gram of planning and building. 

To our southern neighbors, the 
event was especially significant. Fel- 
va’s plant represents only the second 
of its type to be owned wholly by 
Mexicans. To you it most likely rep- 
resents the kind of contribution cor- 
rosioneering makes to the processing 
industries. 

Here’s what Pfaudler’s project 
engineers did for Felva: They fur- 
nished complete installation instruc- 
tions including site preparation, 
general layout, and piping drawings 
~together with some of the electrical 
drawings. They furnished specifica- 
tions for the concrete and sugges- 
tions for Felva to use in negotiating 


the sulfonator is a Pfaudier heat exchanger. 
And on the extreme left is a partial view of 
the stainless cooler. Some of this equipment 
must withstand the highly corrosive effects 
of oleum. Pfaudier glassed steel and alloy 
equipment prove equal to the task. 


plant construction contracts. They 
furnished on-the-spot aid during the 
erection and start-up stages. And 
one of Pfaudler’s engineers even 
prepared design sketches of a water 
spray cooler, railroad tank car un- 
loading platform, and other appur- 
tenances to the plant—even though 
these were not the responsibility of 
The Pfaudler Co.! 

That’s the kind of engineering 
service you can get from Pfaudler’s 
project engineers. Skilled in the 
corrosioneering of all types of proc- 
essing equipment, they’re well quali- 
fied to help you with your processing 
problems. 

To learn more about this unique 
service, contact your nearest Pfaud- 
ler representative. Or mail the cou- 
pon and receive your copy of the 
“Buyer’s Guide.” 





Pfaudler Annual 
Report available 


Our fiscal year—a 
highly successful one 
~ended May 31. A 
report of Pfaudler’s 
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activities during that year is now 
available to those of you who share 
our interest in Pfaudler’s progress. 

Mail the coupon today for your 
free copy of the 1956 Pfaudler An- 
nual Report. 


Pfaudler . 





Unique new vacuum still 


helps probe new profit areas 


You can test your own product—and 
in that way uncover areas of greater 
profit—with Pfaudler’s new wiped- 
film evaporator for , 
vacuum distillation. 
A floating carbon 
blade cleanly wipes 
the peripheral evap- 
orating surface to 
promote a very thin 
film and turbulence— 
creating higher heat 
transfer rates and 
faster evaporation. 
Two models are 
available now: a 
two-inch laboratory 
evaporator and a 12- 
inch pilot plant unit. 
For more informa- 
tion, contact your 
Pfaudler representa- 
tive. 
Right — Twelve inch pilot 
plant evaporator. Vacuums 
to 0.1 mm or lower; tem- 


peratures up to 700° F.; 
very high capacities. 


CHEMSTOR spells 
low-cost storage 
New vertical design added to line 


LE “<\® 
eT ». 


Store your product in inexpensive 
Chemstor tanks—the glassed steel 
tanks that cost only 25 cents per 
gallon of capacity in the larger sizes. 
Size range is 750 to 35,000 gallons. 
You get the corrosion resistance of 
glass plus the working strength of 
steel. Nothing beats glassed steel for 
keeping your product free from con- 
tamination. Chemstor tanks are easy 
to clean—almost nothing sticks to 
glass! 

For further information, check 
Bulletin 918 on the coupon and mail 
it in today. 
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Corrosioneering 


Quick facts about services and equipment available to help you 


News 


reduce corrosion and processing costs. 





How to cut time and cost 
of your centrifuging 
It’s no longer necessary for your 
centrifuging to be an expensive and 
time-consuming “batch” type opera- 
tion. 
With a Titan Superjector Centri- 
fuge, you get: 
e continuous removal of solids 
from one or two liquids 
e continuous concentration of sol- 
ids by removal of liquid from 
slurries—and discharge of solids 
in a pre-determined dry state. 


While rotating at full speed, the 
Superjector discharges solids de- 
posited within the centrifugal bowl 
and thus cleans itself. You benefit 
from reduced.labor costs, increased 
production, and improved product! 

Once you see the uniqueness of 
its design, you’ll understand just how 
economical and time-saving the Ti- 
tan Superjector can be. Bulletin 930 
gives you full details. 


Nickel-clad columns 
Here are two nickel-clad columns 
designed for petrochemical service. 
The unit on the left is 46 feet long, 
the other 56 feet. Pfaudler’s experi- 
ence with both glassed steel and al- 
loy columns qualify our engineers as 
impartial assistants to you in your 
column selection problems. Make 
doubly sure you order the right 
column by checking with us before 
you buy. 

Send for Bulletin 940 and Data 
Sheet No. 25. 


Big new conical dryer-blender 
speed-dries 165-cubic-foot batch! 


Now you can speed-dry larger 
batches of highly corrosive products 
than ever before. The enormous 
working capacity of this giant dryer- 
blender permits fast drying of up to 
165 cubic feet of material. 

You get more than just a dryer 
with the Pfaudler unit—you get a 
dryer-blender that offers these im- 
portant benefits: 


e Higher Heat Transfer through uni- 
formly narrow jacket space. 


e Lower Power Requirements because 
units of this design are unencumbered by 
“extra’’ water in the jacket, 


e Improved Heat Transfer due to the 
much greater jacket surface area than you'll 
find in other units. 


e Corrosion Resistance of acid-alkali- 
resistant glassed steel. 


a THE PFAUDLER CO., Dept. CE-G-1l, Rochester 3, N. Y. 
Buyer’s Guide. 


Please send me: 


| 

| 

| Data Sheet 25 
Name 

Title 
| 

| 

| 

! 
L 


Company 
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() Pfaudler 1956 Annual Report. 
Bulletin 918—Pfaudler Chemstor Tanks. ((] Bulletin 930 
Superjector. (1) Bulletin 940—Columns Glassed Steel & Alloy. (] Pfaudler 
Columns. (() Pfaudler Data Sheet 26 


« Even Drying and Blending produced 
by established method of proper tumbling. 

You'll enjoy all these benefits with 
any Pfaudler conical dryer-blender, 
Exclusive features of the big new 
eight-foot dryer-blender include 
1) lubricated stuffing box, 2) gear- 
driven unit, 3) 15-hp. explosion- 
proof motor with magnetic brake, 
and 4) pre-formed stand. 

On the right is a close-up view of 
the new drive unit. There’s no pos- 
sibility of “bucket rolling” with this 
unit because of the new magnetic 
brake. Normally turning at eight 
rpm, the bucket alone—fully charged 

weighs ten tons! 

Learn more about this unique 
dryer-blender. Mail the coupon and 
receive without obligation your copy 


of Data Sheet 26 


The Titan 


Dryer-bienders. 


icieetediinsaninnnenipaenetintenanneiai 


— 
™ 





OPW-fORDAN > 


temperature and regulator valves 


yf! 


with the patented SLIDING GATE* 


*the heart of the OPW-Jordan Valve specifically designed 


to overcome wire drawing, valve leakage, poor control, 
chatter, excessive maintenance. 


Unusual sensitivity, dead end shut-off, close control, self- 
lapping action. Metallic diaphragm—no lubrication neces- 
sary. 


: NO. 180 SELF-OPERATING 
Investigate all of the advantages of OPW-JORDAN SLID- 
ING GATE. Superior in design and performance! TEMPERATURE CONTROL 


VALVE 

*JORDAN’s Trade Mark for its vari- Holds temperature constant 
able orifice plate seating construction. within +2%4* of set point. Most 
versatile temperature regulator 
valve... broader applications, 
fewer limitations. Available in 
? ten standard temperature ranges 
S, within the outside limits of 35° 
i, Fahrenheit to 450° Fahrenheit. 

£3 Suitable for heating or cooling 

applications 





6013 Wiehe Road 


Cincinnati 13, Ohio 
DIVISION OF OPW CORPORATION Elmhurst 1-1352 


Write for Bulletin J-180 
Representatives in principal cities. 


COME AND SEE US... . AT THE NATIONAL EXPOSITION OF POWER & MECHANICAL ENGINEERING 
NOVEMBER 26-30 * NEW YORK CITY COLISEUM * BOOTHS 362 & 364 
18 
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BEGoo 


How fo handle sticky chemicals 
without damage fo conveyor 


& igs bele carries triple superphos- 
phate, a hot, sticky, abrasive 
chemical that’s made into fertilizer. 
Handling the stuff with a regular con- 
veyor used to be a terrific problem. 
Sticky particles would cling to the bel, 
build up into gummy layers, clog the 
return idlers, damaging the belt cover. 

Then a B. F. Goodrich distributor 
recommended something quite different 
in conveyors—the B. F. Goodrich 
“turnover” belt system. Here’s how it 
works. As the materia! is dumped off 
the end of the moving belt, the belt 
makes a 180° turn, (as shown in the 
picture), runs empty along the return 


idlers, then makes another one-half 
turn before receiving the next load. 

Only the clean side of the belt couches 
the idlers, so there's no chance for 
sticky materials to build up on them. 
Danger of belt damage is reduced be- 
cause lumps of materials cannot be 
trapped between the belt and pulleys. 
At the chemical company shown in the 
picture, engineers predict they'll get 
three times more service from the belt 
on the “turnover’’ system. 

If you have an operation where sticky, 
corrosive materials must be moved from 
place to place, the B. F. Goodrich 
“turnover conveyor system may be 
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the answer. Let a B. F. Goodrich dis 
tributor give you full details and show 
you how easy it is to convert a conven 
tional conveyor into the turnover type 
B. F. Goodrich Industrial Products Com 
pany, Dept. M-743, Akron 18, Ohio 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
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*Our newly developed ‘‘mechanical” process for applying Homogeneous Lead Bond- 
ings affords you a considerable saving in both delivery time and cost over the slower 
"*hand-burning” method. 


We suggest that you pay a visit to our plant and view this newly developed “Mechanical” 
cost-saving lead bonding process. Our Engineers are available for consultation without 
obligation. Your inquiries are solicited. 


humon errors occurring 
in other methods, lead 
is applied “oversize” to 
flat sheet plates and 
then planed to required 


5 thickness. in addition, 


this operotion affords 
considerable savings in 
time over the general 
“Hand Scraping’ 
method. 


Homogeneous Lead Bondings are applied to any thickness 
of shell plates in the flat before shaping to your specifica- 
tions. Plates as large as 10’-0” x 20’-0” are easily handled 
on our new unit, thus eliminating many unnecessary weld 
seams. Outlets and connections are Homogeneously Bonded 
regardless of size, 


Dished Heads of all types and various. irregular 
shaped pieces of equipment are Homogene- 
ously Lead Bonded in our Special “ MECHANI- 
CAL" Unit. Here again, considerable saving 
in time and cost is effected over the general 
method. 


Custom-Built for the Processing Industries SECT LEAD Latinas © CASTINGS A FITTINGS 


0. G. KELLEY & CO. 


ENGINEERS DESIGNERS FABRICATORS 


96 TAYLOR STREET, BOSTON 22, MASS. 
NEW YORK WY PITTSBURGH. PA 
INSON CITY TENN HOUSTON. TEXAS ELIZABETH, NJ 
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CLAMP POST 
FASTENERS 
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~ AMA VANDARD OE THEEAD 


SILENT + SEATLESS » LOW 
i PRESSURE DROP 


teeth Mf 


OUTPERFORMS * OUTWEARS OTHER VALVES + COSTS LESS TO MAINTAIN 


=" 











Technocheck-MP is a highly efficient check Technocheck-MP characteristics. Valves are pro- 
valve that has a wide range of industrial applica- duced in numerous metals and alloys as well as 
tions. Its unique design eliminates the need for in polyvinyl chloride for use in PVC piping sys- 
valve seats and permits use in low or high pres- tems. They are made in standard or custom 
sure service. Tight sealing, low pressure drop designs, and in threaded or flanged ends, 
across valve and long life with low upkeep are 


Write for Bulletin 


16 West 5th Street, Erie, Pa. 
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mE NEW BRAUNFELS, TEXAS, 
USS LIME PLANT 
UNITED STATES GYPSUM 


' COMPANY 
General View of Plant 
Showing KVS 10’ x 150’ 





ve ee Kiln with Preheater In- 
STATES ternal Recuperator and 
GYPsum Preheater 


Seer 
Eg eS CO 


eo 


KENNEDY PRODUCTS 


Gyratory Crushers. 
Swing Jaw Crushers 
Tube Mills 

Ball & Rod Mills 
Vibrating Screens 
Rock Feeders 

Air Swept Tube Mills 
Rotary Kilns 

Coolers, Dryers 
Preheaters, Deheaters 


Belts, Conveyors 

Pneumatic Transport Systems 

Asbestos Plants 

Complete Lime Plants 

Complete Cement Plants 

Steam Generators 

Complete Aggregate Processing Plants 
Waste Heat Boilers 

Pulverized Coal Firing Systems 


Send for bulletin describing KVS Machinery and Equipment 


KENNEDY-VAN SAUR 


MANUFACTURING & ENGINEERING CORPORATION 
TWO PARK AVENUE, NEW YORK, N.Y. © FACTORY: DANVILLE, PA. 
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OF LIME 


PER DAY 


...for New Braunfels, Texas plant of 
United States Gypsum Company 
LIME PLANT PRODUCTION BEYOND RATED CAPACITY 


One of America’s largest lime producers, United 
States Gypsum Company chose KVS design and 
equipment for their new plant at New Braunfels, 
Texas. 

Machinery and equipment designed and furnished 
by KVS includes crushers, screens, conveyors, 
kilns, preheaters, deheaters. The installation also 
provides the latest automatic controls and special 
equipment that permits high temperature “aging 


lime” — important in achieving highest quality. 
Also, storage capacity at this plant has been almost 
tripled. 

Whether your plant is large or small, old or new, 
Kennedy has the machinery and equipment for 
better products at lower cost. Let us prove... with 
operating facts... why KVS machinery is your 
best buy. Engineering consultation, anywhere, 
any time. 


UNITED STATES GYPSUM CO., NEW BRAUNFELS, TEXAS — CLOSE-UP 
VIEW SHOWING INSTALLATION DETAILS OF KVS 10’ x 150” ROTARY 
KILN, PREHEATER, RECUPERATOR AND DEHEATER 


a gg es om 


ca 8 


UNITED STATES GYPSUM CO., NEW BRAUNFELS, TEXAS — STONE 
PREPARATION PLANT COMPRISING KENNEDY 3744 $ GEARLESS CRUSHER, 
KENNEDY AAA VIBRATING SCREEN AND KENNEDY BELT CONVEYORS 


UNITED STATES GYPSUM CO., NEW BRAUNFELS, TEXAS — OVERALL VIEW OF STOCKPILE SHOWING OPERATION AND ARRANGEMENT OF CONVEYORS 
23 
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NOW...NEW MANUAL | 


40 PAGES—FULLY ILLUSTRATED 


Thoroughly describes aluminum jacketing materials... 
details the forming and application methods recommend- 
ed for finishing insulated surfaces on industrial plants. 


be 
> 
2 
e 
a 
S$ 
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_ SHOWS YOU HOW IO GET 


V Complete Insulation Jacketing 


V Longer Jacketing Life 
VY Improved Appearance 


V Lower Cost 


Plant designers, contractors and owners can now take 
advantage of newly-developed methods for getting 
more complete coverage of insulation with aluminum 
jacketing. 

This new Kaiser Aluminum manual makes available 
—for the first time—complete information on the sub- 
ject of aluminum jacketing. 


Emphasizes Complete Coverage 
Besides showing methods for jacketing tanks, vessels 
and straight runs of piping, the manual shows how to 
jacket fittings and heads—elbows, T’s, valves, flanges, 
reducers, branch connections, expansion couplings, tank 
roofs, outlets and flat, dished and conical heads. 

And because these methods include adaptations of 
the construction industry’s efficient “dry wall” tech- 
niques, they give you these other important advan- 
tages: faster, safer application, lower costs, neater in- 
stallations that require less cleanup. 


On-the-job Techniques Illustrated 
Photographs and tables throughout show typical ex- 


Keiser Aluminum 


materials for the process industries 


Send your coupon today! 
> 





See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, 
NBC Network. Consult your local TV listing. 
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amples of how Kaiser Aluminum is applied in actual 
industry situations. Drawings and diagrams provide 
details of expansion joints, pipe jacketing, flashings, 
insulation and jacketing support arrangements for 
vertical walls and for storage tank roofs. 


Snap Jacket Introduced 


The manual introduces snap jacketing—refinements of 
proven techniques developed from Kaiser Aluminum’s 
“idea partnership” with customers. Using these new 
techniques, one man working alone can quickly apply 
weather-tight jackets to piping. 

Send the coupon today and get your free copy of this 
valuable manual. And for immediate assistance on any 
jacketing requirements, call the Kaiser Aluminum sales 
office listed in your telephone directory. Process Indus- 
tries Department, Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive Bldg., Chicago 11, 
Illinois; Executive Office, Kaiser Bldg. Oakland 12, 
California. 


KAISER ALUMINUM & CHEMICAL SALES, INC. 
Process Industries Department, Room 71113 
1924 Broadway, Ockland 12, California 


Please send my copy of your new manual “Kaiser Alu- 


minum Insulation Jacketing Materials and Methods.” 
I understand there is no obligation. 


COMPANY 











FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 
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For dependable “on-stream” performance... 
retube your exchangers with 


PHELPS DODGE 
HEAT EXCHANGER 
TUBES! 


Wide selection of copper-base alloys for every type of application— 


including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.; 
Los Angeles, Cal.; Chicago, Ill.; and Bayway, N. J. 


Expert assistance in solving your tube corrosion problems. 


Specify Phelps Dodge . . . One of the largest suppliers of tubes 


to manufacturers of heat exchangers! 


PHELPS DODGE COPPER PRODUCTS 


SALES OFFICES: Atiantc, Birminghom, Alo., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas 
Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwaukee, Minneapolis, 
New Orleans, New York, Philodeiphia, Pittsburgh, Portland, Ore., Richmond, Rochester, M. Y., Son Francisco, St. Louis 
Seattle, Washington, D. C 
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BRIGHTON 


BUILDS THE. 


=PLeMe) | ee 


in unusual combinations of metals! This 5,000 gallon pressure vessel 
uses %-inch copper-silicon. The alloy was chosen for its increased resistance to corrosion, 
extra long wear. The vessel is 8 feet in diameter and 15 feet long. Maximum working pressure 
is twenty pounds or full vacuum. Welding by shielded arc process to reduce oxidation. 
Besides unusual alloys like copper-silicon, Brighton metalsmiths are skilled in working all 
standard types of metals — stainless steel, copper, bronze, aluminum, nickel and monel metal. 
We build with precision to your specifications, chemical process equipment of virtually any 
size — pilot models to full scale. Typical jobs include: reactors, fractionating columns, heat 
exchangers, pressure vessels, agitators, kettles, tanks, coils, evaporators. You can be sure 
of a prompt estimate on your fabrication work. Write today for complete information. 


Have Brighton bid your big ones! 





BRIGHTON CORPORATION 
822 State Avenue, Cincinnati 4, Ohio 
Process Equipment for the Chemical Industries since 1914 





Life 
on the 


Chemical 
Newsfront 





FIELD TESTS OF CYPAN® Drilling Mud Conditioner, a new organic water-loss 
control reagent, have produced excellent performance reports. As wells go deeper, 
a steady flow of special muds is needed to carry away cuttings, lubricate drill bits 
and maintain hydrostatic pressure. These muds must stand up under increasingly 
severe heat and contamination conditions. Cypan stabilizes muds even at tempera 
tures as high as 350° F. It resists contamination by salt, which otherwise would 
flocculate the colloidal clays present, and retards water loss so that muds maintain 
gel strength, lubricating and caking properties. A high molecular weight, acrylic- 
type polymer, Cypan is readily soluble in water and can be added easily to mud 


systems. (Industrial Chemicals Division, Dept. B) 


THERE’S A SOFTER FEEL AND BETTER DRAPE in the blouse this 
lady is examining, for it has been treated with Cyanamid’s new 
CyanatTex® 3119 Softener. Both natural and synthetic fibers are 
lubricated and softened by this general purpose non-ionic textile 
finishing agent, making cloth easier to handle during processing as 
well as improving the appearance and “hand” of the finished 
garments, Cyanatex 3119 can be used alone, or in conjunction 
with other textile chemicals without any adverse effect on desir- 
able characteristics such as crease retention and shrinkage control. 
(Organic Chemicals Division) 


30 


A DIAMIDE, Cyanamid’s succinamide is now available for your 
investigation as an intermediate in which both terminal groups 
offer typical amide reactivity. For example, reaction with formal 
dehyde yields the dimethylol derivative which has possible in- 
terest in the modification of cellulose or starch. Heating produces 
succinimide, useful as an intermediate in the preparation of an 
unusual brominating agent, N-bromosuccinimide. Cyanamid’s 
newly developed process for producing succinamide opens the way 
for increased acceptance of this intermediate for commercial use 

(New Product Development Department, Dept. b 
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Interior Designer: Michoe! Greer, A.!.D 


CONTINUED BEAUTY UNDERFOOT is assured in this living room 
one of many rooms in a group of apartments decorated by mem 
bers of the New York Chapter, American Institute of Decorators 
in the Royal York Apartments, New York City. Wall-to-wall car 
peting has been treated with Cyana® Soil Retardant to keep the 
rug new-looking between cleanings. Wool, cotton or synthetic 
fibers are treated at the rug mill. An invisible protective barrier is 
formed so that dirt particles can no longer readily adhere to the 
carpet fibers. Normal on-floor maintenance keeps rugs treated with 
Cyana in excellent appearance. (Organic Chemicals Division 


HIGHER FIDELITY MUSICAL TONES are reproduced by a new phono- 
graph designed by Pickering and Company of Oceanside, N. Y. The 
delicate mechanism of the Fluxvalve Pickup is sturdily housed in a 
unique one-piece head molded from Cyanamid’s Laminac® Poly- 
ester Resin. The stylus is ingeniously supported in a separate 
Lamunac molding, easily inserted into the head. The excellent fre- 
quency response of the Fluxvalve is protected indefinitely by the 
moisture-resistant and dimensional stability of Laminac. Another 
advantage is greater economy in production through the elimination 
of assembly problems, thanks to its integral construction. Precision 
molding to within .001” tolerance with Lamunac Resins has solved 
critical alignment problems. (Plastics and Resins Division) 
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24 MILLION POUNDS OF ANILINE A YEAR is the goal of a new 
Cyanamid plant to be constructed at Willow Island, W. Va. The 
plant will use an entirely new process developed by Cyanamid 
research. For almost forty years a major supplier of aniline, 
Cyanamid is expanding its capacity in response to steadily in 
creasing demand for products and intermediates dependent upon 
this building block of organic chemistry. Current data sheets on 
Aniline Oil, giving properties, specifications, uses and test methods 
are available on request from American Cyanamid Company. 
(Organic Chemicals Division) 
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Additional information may be 
obtained by writing on your 
letterhead to the Division of 
American Cyanamid Company 
indicated in the captions. 


Building for the Future 
Through Chemistry 








Automatic control systems 
engineered from 

conception to operation 

by a single, responsible service 


The economy and efficiency of start-to-finish engineering of auto- 
matic control systems is available from Panellit’s Instrument Services 
Division. This staff of mechanical, electrical and chemical engineers 
all with process experience—offers the broad scope of instrumentation 
services outlined below. Where management’s own instrument and 
process engineers or contracting organizations are available, Instru- 
ment Services Division supplements this personnel and provides 
specialized experience. Division activities have included major instru- 
mentation projects in the process, power and atomic energy industries 
and for engine test facilities. 


Studies and evaluations of instrument requirements are made, 
and recommendations are submitted. If desired, detailed specifica- 
tions are prepared permitting the customer to invite bids on the 
recommended equipment. 


Equipment installation, inspection and check-out are supervised 
by Division instrument engineers working with factory-trained craft 
foremen and technicians. Typical field work includes erecting panel- 
boards, installing field-mounted transmitters, making electrical or 
tubing interconnections, as well as system testing, calibration, and 
start-up. (Installation services are offered for instrumentation only, 
not for its associated process equipment. ) 


Field maintenance of installed instrumentation is also provided by 
Instrument Services Division on a contract basis. 


Overall project coordination of these individual services places 
entire responsibility for automatic control systems in one qualified 
organization. Since Panellit is concerned mainly with systems and 
manufactures no standard instruments available elsewhere, the Divi- 
sion has an impartial approach in recommending system components. 
Your inquiry is invited. 


Equipment installation Field Overall 
and check-out maintenance project coordination 


| 7413 N. Hamiin Ave. 


Graphic Panels, Panalarm Panalog Skokie, Illinois 
Control Centers Annunciators Information Systems Panellit of Canada Ltd., Toronto 14 
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V Precisely Machined 


Welding Bevel 7 PHOENIX 
FLANGES 


V Extra Fine Facings 


> ¥ Shot Blasted V Drop Forged 


V Protective Coating 


¥ Spot Faced Bolting Surface 


V Standard A.S.A. Specification 


Carbon Steel or Alloys ‘ ; 
. 4 
. 


Accurate Thre ding 


es 
B 


PHOENIX QUALITY STANDS OUT ALL OVER 


We needn’t tell you what kind of life and 
service you demand from the pipe flanges you 
buy. The important thing to know is that you 
are ordering flanges which will be consistently 
high in quality. Phoenix drop-forged flanges 
always meet the highest quality and strength [” 


SPECIAL MACHINED FLANGES AVAILABLE 
specifications. No one makes a better flange! SPECIAL FACINGS + BORES + DRILLING + THREADING 


Leading Manufacturers of Pipe and Tank Flanges and Commercial Forgings 


FLANGE AND FORGING DIVISION 
PHOENIX MANUFACTURING COMPANY 


CATASAVUQUA, PA. + JOLIET, ILL. + FOUNDED 18662 


Integrated Manufacturing Facilities: FLANGE ANDO FORGING DIVISION, STEEL BAR 
MILL DIVISION, RUBBER PRODUCTS DIVISION AND HORSESHOE PRODUCTS DIVISION 
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DRYERS ee SLAKERS 


EQUIPMENT 


famous throughout the Process Industries 
for Improving Quality and Reducing Production Costs 


For over a half-century leaders in the chemical 
processing industry have relied on Traylor Equip- 
ment to achieve higher product quality, lower 
production costs and reduced maintenance bills. 


In the past 14 years alone, Traylor has built an 
average of over 1 Rotary Kiln a month. Today, 
more than 175 “Traylor-Made” Rotary Kilns are 
engaged in the processing of over 21 different 
products. Custom-engineered to individual speci- 
fications, “Traylor-Made” Rotary Kilns have been 
built to 12’ in diameter and 450’ in length. 


Traylor Dryers, Coolers and Slakers embody many 


of the same construction features as Traylor 
Rotary Kilns. They are equally famous for the 
production economies they achieve. 


For full specifications and description of a Traylor- 
Made Rotary Kiln, Cooler or Slaker best suited 
to your particular processing operation, write for 
a copy of Traylor Bulletin #1115 outlining fea- 
tures of these machines for the processing industry. 


TRAYLOR ENGINEERING G MFG. CO. 


855 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York . Chicago - San Francisco 
CANADIAN MFRS: Canadian Vickers, Ltd., Montreal, P.Q. 


LEADS TO —_— PROFITS 


PRIMARY GYEATORY COUSHEERD 
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talk to anyone 


who knows Ahpanied chemicals 


eng taint of < fhelinchrds y. first for fine chemicals 





but, he may not know that — 





ea supplies chemicals 
to over 200 industries 


In addition to making laboratory reagents and prescription chemicals which are 
usually put up in small bottles, by far the major share of Mallinckrodt’s business 
is in bulk chemicals — ton lots, carloads, millions of pounds . . . serving more than 
200 industries. 

Make no mistake — we're proud of the nation-wide reputation Mallin- 
ckrodt fine chemicals have earned among pharmacists and laboratory chemists. 

But, if you are not one of the many chemists, chemical engineers ot 
production managers who are now specifying Mallinckrodt industrial chemicals, 
we want to remind you that ton lots... carloads ... millions of pounds of process 
chemicals bear the same Mallinckrodt label guarantee of uniform, dependable 


purity which will improve your process and cost you less. 


MALLINCKRODT'S TECHNICAL KNOW-HOW AND FACILITIES HAVE SOLVED MANY PROBLEMS 


Mallinckrodt Pioneered the First Commercial Production of 


URANIUM OXIDE FOR THE ATOMIC ENERGY ERA 


In April 1942, Mallinckrodt — because of its excellent facilities and reputation for producing 
pure chemicals — was assigned the job of refining crude uranium ore for the Manhattan 
Project. At this time it was known that ether extraction could be used to provide pure uranium 


oxide on a small scale, but large-scale production was necessary. 


Mallinckrodt, calling on the resources of its skilled chemists, scientists and a few outside 
sources, in 15 weeks time designed, built and put into operation a new commercial plant 


and started delivery of pure uranium oxide in quantities of one ton per day. 


Later, the Smyth report recorded: “Delivery started in July 1942 at the rate of 30 tons a 
month... it was a remarkable achievement to have developed and put into production on 
a scale of the order of one ton per day a process transforming grossly impure commercial 


oxide to oxide of a degree of purity seldom achieved even on a laboratory scale.” 


Since 1942, Mallinckrodt has been a major producer of uranium for the Atomic Energy 
Commission. Today, Mallinckrodt is more active than ever in this field. Facilities have been 
enlarged at the St. Louis plant and in 1957 Mallinckrodt will be operating a new $30,000,000 
plant for the AEC at Weldon Spring, Missouri. 
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PROGRESS THROUGH CONTINUING RESEARCH 


Television tube and fluorescent light manufacturers, food processors, beverage 
manufacturers, battery producers, paint and varnish manufacturers, paper mills, oil and 
grease producers, photographic and graphic arts industries are only a few of the more 
than 200 industries that look to Mallinckrodt for service and the right chemicals 


for trouble-free and profitable large-scale production, 


A few of the many chemicals Mallinckrodt manufactures for American Industry: 


( 


Acid Citric 

Acid Gallic 

Acid Pyrogallic 

Acid Silicic 

Acid Tannic 

Alum Chrome Potassiur 

Aluminum Chloride 

Aluminum Stearate 

Ammonium Chloride 

Ammonium Sulfite 

3arium Acetate upri 
3arium Carbonate Ether 
Barium Sulfide Ferrous 
Cadmium Carbonate odine 


‘ 


Cadmium Chloride Magnesium Carbonate 


SEND COUPON ON NEXT PAGE 
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Call or write Mallinckrodt about the chemical 
problem you’re working on. 
You'll find we can be particularly helpful when 
— it involves uniformity to avoid frequent 
equipment adjustment . . . 
physical form is critical in your application . . . 
— new standards of purity are required .. . 
— you want to upgrade product quality to gain a competitive edge. 





< Meltincheod’ MALLINCKRODT CHEMICAL WORKS 


Second & Mallinckrodt Streets, St. Louis7,Mo. © 72 Gold Street, New York 8,N.Y. 





CHICAGO «+ CINCINNATI «© CLEVELAND « DETROIT « LOS ANGELES + PHILADELPHIA « SAN FRANCISCO 


IN CANADA, MALLINCKRODT CHEMICAL WORKS LIMITED «+ 378 ST. PAUL STREET W., MONTREAL 


MALLINCKRODT CHEMICAL WORKS 


Second and Mallinckrodt Streets, St. Lovis 7, Mo. or 72 Gold Street, New York 8, N. Y 


Yes, I'd like to talk with a Mallinckrodt representative. Ask him to come prepared to discuss: 


PRINTED IN U.S.A 
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CHEMICAL SHOW ... Cleveland... NOV. 27-30 
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with new improved features 
of special interest to 


siisieatel the chemical engineer 


Plate Filter will be displayed. 


Model MCR 
Heavy Duty Filter 


Model VR a Dual 


FILTRATION ENGINEERING AND MANUFACTURING FOR OVER 30 YEARS. Disc Trap Filter 
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Plastic Pipes in Spray Cooler 





CAN YOU SPOT THE REPUBLIC SRK? Here's a hint. 
The SRK piping is smooth, undamaged—even after 
two years in a corrosive bath of H2S and HCN. But 
the corrosive atmosphere has left its mark on the old 
piping. The operator is currently repiping his entire 
plant with 2” and 6” Republic SRK. 


REPUBLIC 


a=) Woldi Widewt Range off Standard, Stele 
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Outlast Old Piping 4 to t 


Republic SRK is still like new after 
rugged two-year corrosion test 


The piping in that radiator-type cooler (left) is in a 
tough spot. 

Hot coke on a nearby platform is quenched with water, 
enveloping the entire area in steam saturated with Hydro- 
gen Sulphide and Hydrogen Cyanide. Every piece of 
equipment not resistant to the corrosive effects of acids 
is vulnerable. 


The piping in the cooler, for example, became irrepar- 
ably damaged after six months’ service and had to be 
replaced. Each year the repair bill got bigger. 


To solve this problem, the operators installed Republic 
SRK—the amazing, corrosion-resistant plastic pipe. 
Today, after two years, there are absolutely no signs of 
damage or wear. 

Within its temperature and pressure limitations, 


Republic’s SRK will prove ideal for many applications 
in the chemical and food processing industries—in both 


waste and process lines. It’s highly resistant to a long list 
of corrosive liquids and gases. Being extremely tough, 
it will absorb terrific punishment without breaking or 
shattering. 

Republic SRK is lightweight, easy to carry. It cuts 
quickly, is easily joined by simpie solvent-welded sleeve- 
type fittings. SRK is approved by the National Sanitation 
Foundation as safe for carrying potable liquids. 


Modern techniques and highest standards of quality 
control result in wall sections of uniform strength through- 
out each length. Republic SRK comes in three working 
pressures—with specific sizes for each (straight lengths 
only). Pipe of 150 Ib. rating is available in sizes 4” 
through 2"; pipe of 100 Ib. rating—in sizes 2” through 
6"; 75 lb. rated pipe—in sizes 3", 4” and 6”. Republic also 
supplies SRB and FE Plastic Pipes. If you have a problem, 
write us, We can recommend the proper pipe for the job. 
Send coupon for literature. 


STAINLESS STEEL protects this evaporative dryer, 
used in the manufacture of kaolin for the cooted 
paper industry. Equipment made from Republic 
ENDURO® Stainless Steel stays on the job, re- 
quires only mini ai e. ENDURO is 
easy to keep clean and attractive, protects pur- 
ity, and safeguards other chemicals from side 
reactions or contami Republic can help you 
and your supplier apply ENDURO qualities and 
benefits efficiently and economically. Send cov- 
pon for more information, 








TITANIUM offers properties, such os extremely 
high corrosion-resistance, that warrant its in- 
creased use in solving manufacturing and proc- 
essing problems. Recently one manufacturer of 
ice cube trays and grids switched anodizing 
racks from aluminum to Republic Titanium—in- 
creased the life of the racks 100 times! Titanium 
was unaffected by chemical, etching, brightening 
and anodizing solutions. An expensive stripping 
operation was also eliminated, If you have a 
severe service problem, write Republic. 


DEK ORON®-COATED £.M.T., a product of Republic's 
Steel & Tubes Division, is recommended where 
electrical wiring must be protected in corrosive 
atmospheres. Its tough, polyethylene coating over 
the galvanized finish actually provides double 
protection. Moistureproof joints are easily made 
using threadiess connectors and couplings and 
wrapping with plastic tape. Ordinary conduit in 
above application formerly corroded out every 
five years. Republic Dekoron-Coated E.M.T. has 
solved this problem. Send coupon for literature. 


STEEL 


antl Stack Produclad 


REPUBLIC STEEL CORPORATION 
Dept. C-1627 
3116 East 45th Street, Cleveland 27, Ohio 


Please send more information on: 
O SRK Plastic Pipe O ENDURO Stainless Steel 
O SRB Plastic Pipe CO) Titanium 
O FE Plastic Pipe 0) Dekoron-Coated E.M.T, 





Company 


Name Eee, 





Address. 
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MODERNIZING ? 


New equipment needs 
the right instrumentation 


When you’re planning to install new equip- 
ment, plan to take advantage of the full 
potential of modern methods of measure- 
ment and control. It’s the sure way to get 
top value for your modernization investment 
. . » for the improvements in production 
economy, quality, and versatility possible 
with today’s production equipment depend 
increasingly on contro] instrumentation. 


Here are two important points that de- 


serve consideration if you’re planning to 


modernize: 


than a necessary appendage. It’s a vital, 
integrated part of the process itself. Control 
design goes hand in hand with process design. 





2. Get the right instrument for the job. This seems 
obvious—but all too often instruments may 
be stretched or squeezed to fit applications 
for which they were never intended. Each 
instrument should fit its function. 





On point number 1, Honeywell’s experienced 
application engineers will be glad to co- 
operate with your own staff to recommend 
ways in which you can obtain the full benefit 
of modern instrumentation. They have an 
extensive background not only in control 
technology, but also in the processing prob- 
lems of various industries. 


On point number 2, Honeywell offers an 
exceptionally wide line from which to 
choose. You’re sure to find instrumentation 
with exactly the right performance... at 
the right cost . . . to fit your process. You 


eliminate problems of “shopping around”... 


and divided responsibility. This one source 
can fill practically all your measurement and 
control requirements. 





A talk with your nearby Honeywell sales 
engineer will give you a detailed picture of 
what instrumentation can mean in your 
modernization program. Call him today .. . 
he’s as near as your phone. 





1. Design for control. Instrumentation is more 
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This Honeywell boiling-point-rise control system has 
changed Stauffer’s ill-behaved tartaric acid evaporator 
into a fully automatic, continuous, and efficient unit. 








With its Electronik boiling-point-rise control sys- 
tem, the evaporator at Stauffer Chemical Company’s 


Brooklyn plant operates unattended. 


by ZiectroniX b.p.r. 


Operating costs cut 90%, output raised 10%, 
maintenance reduced 25% . . . on evaporator 
in Stauffer Chemical Company's Brooklyn plant. 


T= evaporator used at Stauffer’s plant to con- 
centrate tartaric acid was old and ill-behaved. 
Productivity was low and operation expensive. Then 
Stauffer installed an ElectroniK boiling-point-rise 
control system that changed a manually-controlled 
batch operation to one that is automatic, continuous, 
and efficient. 


Heart of the system is an ElectroniK resistance 
thermometer that uses two bulbs: one senses the 
temperature of the boiling liquor in the evaporator, 
the other that of the boiling solvent in the reference 
chamber. (A nine-inch-long reference chamber, de- 
signed by Honeywell, replaces a 35-foot barometric 
leg normally used in this application.) Since the two 
bulbs are differentially connected, the instrument 
measures the difference between the two tempera- 
tures. This is boiling-point-rise which is a function of 
product concentration and therefore a successful 
basis for control. The controller works with other 
Brown instruments that measure and control evap- 


control system 


orator level and pressure, supply tank level, dis- 
charge pressure, and steam pressure. All instruments 
are interconnected to automatically shut down the 
evaporator if abnormal conditions develop. 


The ElectroniK boiling-point-rise control system has 
made the Stauffer evaporator continuous, eliminating 
a 20-minute delay between batches and increasing 
production 10 percent. After startup, the evaporator 
operates completely unattended, cutting operating 
costs 90 percent. Uniform temperature that results 
from continuous operation has reduced scale forma- 
tion on heating tubes, reducing maintenance 25 per- 
cent. Product concentration is consistently controlled 
within 0.003 specific gravity units, or '4 of 1 percent. 


Instrumentation by Honeywell, the most economical 
approach to modernization, may well be the answer 
to your own processing problem. Your nearest 
Honeywell sales engineer will be glad to discuss your 
particular requirements. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


@ REFERENCE DATA: Write to Honeywell for copy of the article, ‘Evaporator Rejuvenated’’ by George Weber, Stauffer Chemical Company. 


Honeywell 
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REEVES MOTOPULLEY 


REEVES TRANSMISSION 


® WIDENING THE HORIZONS OF 


Automation is the key to greater produc- 
tion of more goods and services at lower cost. 
The Tools of Automation can be applied prof- 
itably in a countless number of individual 
industries. 


Reliance can provide you with valuable en- 
gineering assistance which can help secure the 
advantages of automation. 


Our Tools of Automation consist of electric 
motors, variable-speed drives and controls. 


RELIANCE 
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TOTALLY-PROTECTED MOTORS 


REEVES MOTODRIVE 


GEARMOTORS 
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plex production lines, where materials are anol 


Application of these tools ranges from a single 
motor to multi-motor drives for highly com- g 

processed into finished products in one con- é 
tinuous operation. 

The world’s largest manufacturer devoted 
exclusively to the production of quality motors 
and drives is ready to help you widen the 
horizons of automation in your plant. 


Bulletin No. A-1555-B gives further details. 


a-1619 
ELECTRIC AND 
"ENGINEERING €O. © 
DEPT. 1311A, CLEVELAND 10, OHIO 


Canadian Division: Welland, Ontario « Reeves Division: Columbus, Indiena 
Sales Offices and Distributors in Principal Cities 


RELIANCE MOTORS ON HIGH SPEED 
AUTOMATIC TRANSFER MACHINES 
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We have designed 
Brazed Aluminum 


Some well-known 
firms who use 
Trane Brazed 

Aluminum 

Heat Exchangers: 


Hydrogen Purification 
Planis 


Spencer Chemical Co., 
Vicksburg, Miss. 


Grand River Chemical Division, 
Pryor, Oklahoma 


Cooperative Farm 
Chemicals Assn., 
Lawrence, Kanses 


Grace Chemical Co., 
Memphis, Tenn. 


Atiantic Refining Co., 
Phiiadeiphia, Pa. 


Miestovippt River Fuel Corp., 
t. Louis, Mo. 


* 
Air Liquefaction Plants 


Weirton Steel Company, 
Division of National 
Steei Corporation, 
Weirton, West Virginia 


Air Reduction Sales Co., 
Butier, Pa. 


Air Reduction Sales Co., 
Riverton, New Jersey 


Atiantic Refining Co., 
Philadeiphia, Pa. 


Pennsylvania Salt Manufacturing 
Company of Washington, 
Tacoma, Washington 


Ketona Chemical Corp., 
Ketona, Ala. 





The cold box at Air Reduction’s Butler, Pa. plant consists of are reversed on a 10-minute cycle to clean up condensed water, 
18 TRANE Brazed Aluminum cores in six parallel columns. Each ice, COz and other impurities deposited in air passages. More and 
core contains 7,000 sq. ft. of heat exchange surface, weighs less more air separation and ammonia plants are turning to TRANE 
than 1,000 Ibs, Air at approximately 80 psig and nitrogen streams Brazed Aluminum Heat Exchangers for efficient heat transfer. 









plants around Trane 
Heat Exchangers... 







Says Air Reduction Company 










“Our Butler plant, using TRANE Brazed Alum- modern air separation and ammonia plants 













inum Heat Exchangers, went into operation rely on efficient TRANE Brazed Aluminum 
in 1952. We are now increasing the capacity Heat Exchangers for cutting costs, maintain- 
of this plant, enlarging our Riverton, N.J. ing highest production standards. 

plant and building a new plant in Chicago. If you have a heat transfer problem that 
These operations are designed around TRANE involves low temperatures, multi-stream ex- 
Brazed Aluminum Heat Exchangers. Here change or close approaches, turn to TRANE! 
at Air Reduction Company it is essential that Thirty years of varied heat transfer experience 
our product be clean—and that we get good, is at your service. For more information, 
efficient, economical heat exchange.” just contact your nearest TRANE Sales Office, 






Like Air Reduction Company, today’s most or write TRANE, La Crosse, Wis. 










For heating, cooling, ventilating. . . 
For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS 





TRANE Heat Exchanger for two-stream, higher-pressure 
applications. Can be used for industrial and process applications 
requiring operating pressures up to 600 psig. 






THE TRANE COMPANY, LA CROSSE, WIS + EASTERN MFG. DIY WANTON. PA 
TRANE COMPANY OF CANADA. LTD TORONTO « 00 UB ANE 
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For liquid-to-gas applications, fins and passages are spe- Headered for S-stream operation, this TRANe Brazed 
cially constructed to handle gas and liquids. If you have a Aluminum Heat Exchanger can handle as many as five fluid 
heat transfer problem involving low temperatures or close simultaneously. Units are available for either cross-flow or 
approaches, turn to TRANE for the right equipment! counter-flow operation, 







A Stokes flaker used by Tennessee Eastman Company in the production of Tenamene 3 inhibitor. 


Around-the-clock operation of 
this Stokes flaker produces 35 tons 
daily of an organic resin. Total en- 
closing of 2% ft. by 6 ft. unit elimi- 
nates dust and fume hazard. 


Uranium slurry is processed at a rate of 250 pounds 
of dried material per hour... with this Stokes 
totally enclosed, 24’’ by 24’’, single drum dryer. 


600 pounds per hour of a petroleum-base wax 
with a melting point of 180F is flaked on this 24”’ 
by 24” Stokes machine. 








ace drum dryers and flakers are engi- 
neered to be as modern as the new 
products that you'll process with them. 
They are precision machines, designed by 
specialists in chemical processing equip- 
ment. Standard features built into them, 
usually considered ‘special’ in this type 
of equipment, make them exceptionally 
economical to operate . . . high in produc- 
tion efficiency, low in maintenance. 


Count on Stokes for these design 
“extras” — 
Rigid doctor blade arrangement. 


End scrapers—provided as standard 
equipment. 


Anti-friction roller bearings. 


Lateral roll adjustment—to assure edge 
alignment. 


that assure economy 


Stokes drum dryers and flakers 


Totally enclosed end frames—to protect 
bearings and power drive. 


Six-point, edge pressured end board adjust- 
ment—to prevent plate deflection and 
leakage. 


Amply powered, compact variable speec 
drive—to provide high torque. 


Stable, balanced drums—to hold tolerance 
and shape at high or low steam pressures. 


For information and specifications, write 
to Stokes today . . . or contact your nearest 
Stokes office. Call on the Stokes Advisory 
Service, too, for valuable help, not only in 
applying drum dryers and flakers, but also 
in correlating the operation of this equip- 
ment with other processes in your plant. 





Laboratory to investigate. 





Bring your production problems to the Stokes Laboratory 


Fot many years, Stokes has maintained a complete laboratory service for its customers. 
Fully equipped with both pilot and production-size equipment, this laboratory can 
help you to apply to your own problems the knowledge gained during more than 
half a century of experience. From it come recommendations for processing tech- 
niques, most effective size and type of equipment, special designs or modifications 
. . - to assure that you realize the full potential of the Stokes equipment that you use. 
Call your local Stokes office for a discussion of the problems you'd like the Stokes 








Process Equipment Division 
F. J. STOKES CORPORATION 
5512 Tabor Road, Philadelphia 20, Pa. 





NOW-PRECISION-MADE 


Unique Optical Comparator Assures Accurate 


As the first to apply the technique of micro- 
metric projection to the manufacture of wire 
screen cloth, Hewitt-Robins can now meet 
the most exacting specifications every time. 
With the use of this Optical Comparator, an 
unusually high degree of accuracy can be 
obtained because all measurements and 
comparisons are made on a greatly enlarged 
image rather than on the object itself. There 
is no direct contact with any part nor can 
there be any deformity caused from measur- 
ing pressure. 

The actual wire sample is projected on a 
master chart with such magnification that 
the operator can instantly see and correct 
the smallest variation in the specified crimp. 
As a result, the crimping machine can be 
adjusted to three decimal places to obtain 
maximum uniformity of product. 

This is one more special Hewitt-Robins 
technique for assuring you the finest in wire 
screen cloth for every sizing, separating or 
screening operation. Hewitt-Robins wire 
screen cloth is tougher . . . resists extreme 
abrasion . . . lasts longer. Every piece is 
tightly woven with precisely accurate open- 
ings and will provide you with higher oper- 
ating efficiency and lowest cost per ton. 

Hewitt-Robins screen cloth is obtainable 
in a wide variety of weaves in plain steel, 
spring steel, oil-tempered steel, stainless 
steel and many other alloys. . . is carried in 
stock in both Super and Gyraloy grades, 
3/16" openings and coarser. 





HEWITT- 


STAMFORD, 
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‘SCREEN CLOTH rrcon 


fe VIBRATING SCREENS 
: Quality Con trol | Hewitt-Robins Vibrating Screens are 


manufactured in a variety of styles 
and a wide range of sizes for every 
need of industry. 


GYREX SCREENS 
New Optical Comparator for testing the crimp ' General-purpose, positive-stroke, 4- 
of wire screen cloth compares samples with bearing screen with amazing versa- 
master chart. Projected image has been magni- t tility of application and an unsur- 
) passed record for stamina in service. 


fied 10 times for precision comparison by 
D. K. Wallace, Superintendent of Hewitt- | 
Robins Square Mesh Department. ks STYLES M 


AND MS VIBREX SCREENS 
Full-floating, unbalanced, pulley- 
type, 2-bearing screen. Offers sharp 
sizing of a wide variety of materials 
at low cost. 


STYLE J VIBREX SCREENS 


General-purpose screen applicable to 
a wide variety of screening operations. 
Wide range of sizes for suspended 
mounting. 


STYLE HS HIGH-SPEED VIBREX 
For fine screening operations (up to 
100-mesh in some cases). Highly effec- 
tive circle-throw screening action, 


ELIPTEX SCREENS 
Exclusive 3-way elliptical motion for 
sharpest sizing and most effective de- 
watering. Horizontal-operating flat 
screens. 


Pe, ed Pg: 3 
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HI-G SCREENS 


Revolutionary new “modified reso- 
nance’”’ principle permits larger screens 
and bigger capacities at less power. 
Unusually sharp screening action. 
Can be made in sizes larger than any 
other vibrating screen on the market. 


ci ect 


FOR SERVICE AND INFORMATION 
ON BELTING AND HOSE 
CALL YOUR LOCAL HEWITT-ROBINS 
INDUSTRIAL SUPPLY DISTRIBUTOR 


RO eB ae 4 LISTED IN THE “YELLOW PAGES” 


CONNECTICUT 














CuemicaL Encingerinc—November 1956 























TYPE Barter 
2h IRANSMITTER 
NRE 


ADJUSTED RANGE 












REG. U.S. PAT. OFF. 





Rugged, Versatile 
Temperature Transmitter 
Improves Remote Control 


There is no easier, simpler way to measure 
remote temperatures, fast, over so wide a range, 
with such high sustained accuracy, and at so 
low a cost! 

Between the limits of —100°F. and +-1000°F., 
with operational spans of 50°, 100°, 200°, and 
400°F, this rugged, highly responsive instrument 
performs outstandingly under the most severe 
conditions. It is compensated for ambient tem- 
peratures and pressure. Derivative action can 
be furnished for optimum performance when 


substantial thermal or transmission lags exist. 
With its weatherproof housing and integral 
mounting bracket, it can be ‘installed in any 
hazardous, corrosive, or outdoor location. Trans- 
mission lines are standard copper tubing, no 
electrical hazard, no costly capillary to run, 
Write for Bulletin 13-17. It explains fully why 
the Foxboro M/12A Temperature Transmitter 
gives better performance with lower installation 
and maintenance cost. The Foxboro Company, 
3611Neponset Ave., Foxboro, Mass., U.S.A. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 


Pneumatic Temperature Iransmission 





Pyrex pipe does a superior job handling such acids as sulphuric, hydrochloric, nitric 
and acetic; and such materials as chlorinated hydrocarbons, hydrogen peroxide, 
bromine, brines and metallic salts of all concentrations, 
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stands up to one of the 
toughest corrosives of all 


This Crosby Chemical Co. case his- 
tory, involving the successful han- 
dling of extreme corrosives, may 
help you cut corrosion in your plant. 

At its DeRidder, La. plant, Crosby 
pipes chlorinated resins at 15” Hg 
vacuum. Temperatures are 70° to 
250°F. 

With conditions like these, you 
could reasonably expect frequent 
pipeline replacement, high mainte- 
nance costs—and all the other usual 
problems you face in handling severe 
corrosives. 

Yet Crosby’s lines have been in 
service 3 years. Scaling is nonexist- 
ent. They’ve never been cleaned, 
Maintenance costs hardly exist. Rea- 
son: they’re Pyrex brand “Double- 
Tough” glass pipelines. 

So well pleased are the Crosby 
folks with glass pipe performance, 
they now use it in a new plant at 
Picayune, Miss. 


Name your corrosive 

You can transfer just about any 
corrosive you handle today—or will 
handle in the future—in corrosion- 
proof glass pipe. Only exceptions are 
hydrofluoric acid and hot concen- 
trated alkalies. 


CORNING GLASS WORKS 


wy CORNING, N.Y. 


Coming meand cescacch it Glas 


And this same chemical inertness 
may give you still another important 
reason to choose glass. Glass pipe 
neither adds to nor takes from sensi- 
tive fluids. You can end contamina- 
tion with it. It puts an end to metal 
pickup. 


What about pressure, 
temperature? 

If you have to pipe hot fluids and 
fluids under pressure, this table 
shows how far you can go with glass 
pipe. It shows, too, how much tol- 
erance you can allow for thermal 
shock. 

When you install Pyrex brand 
glass pipe in your plant, you'll be 
joining hundreds of other firms who 
have used it for as long as 30 years. 
You'll. start immediately to collect 
the savings that come whenever you 
cut corrosion out of a process. 


Help close by 
Near you is a distributor of Pyrex 
brand pipe. He'll be glad to help you 
evaluate its place in your plant. At 
your convenience, he'll arrange for 
you to see an actual installation. 
For his name, and for detailed in- 
formation, send us the coupon today. 


How you install glass pipe—PYREX brand ‘‘Double- 
Tough’’ gloss pipe is as easy as any other pipe to 
install, actually easier than the heavyweight pipe 
material you may be using now. Even if your usual 
pipe fitters have never seen glass pipe before, they'll 
be able to install it readily. 





RECOMMENDED WORKING 
PRESSURES — TEMPERATURES 





| Maximum | Maximum 
Pipe | Recommended | Sudden 
Size | W orking | Temperoture 

Pressure | Differential 


200° F. 450° 
200° F. 450° 
200° F. 450° 
200° F. 450° 
175° F, 450° fF. 
160° F 450° 


Maazimum 
Operating 
Temperature 


50 pal | 
50 pi | 
50 psd 
50 pad 
35 pal, 

20 pai, 














No installation too plex—inside your plant or 
out, long lines, manifold systems, tricky turns, of 
invelved equipment hookups-—you can get ell the 
fittings you are most likely to need from your 
distributor 





oaluatuaientententestententententetentententestentententententententententente 


CORNING GLASS WORKS, 111 Crystal Street, Corning, New York 


Please send me more detailed information on PYREX brand “Double-Tough” 
glass pipe [_]; send name of nearest PYREX pipe distributor []. 


Name 
Company 
Street 
City 


EE AE ET SE RT Ee oe 
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12”x 2” Dise or 200’x 132’x 2” Plate 


»»+ Carlson is your ONE source for ALL 
stainless steel components 


STAINLESS STEEL PLATES - PLATE PRODUCTS +- HEADS + RINGS 
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Check your drawings and you may find 
that you require all of the stainless steel 
items shown here—plates, heads, tube sheets, 
discs, forgings, flanges, rings, special pat- 
terns, bars, and sheets (#1 Finish) in the 
heavier gauges. When you buy all these 
material components from one source you 
save time, effort and money. 


Your assembly costs are kept to d minimum 
when you use Carlson’s abrasive cut mate- 
rial. Cleaner edges mean less true-up time 
on the job. There is no heat-affected zone 
because little heat is developed during the 
cutting. Fabrication is easier and the fin- 
ished product is of the highest quality, more 
dependable in use. 


Who pays freight on “offcuts” you can't 
use? No one, when you use Carlson’s 
service for cutting plate to shape, ready for 
your fabrication. Plate is sheared, sawed, 
flame or abrasive cut and machined to your 
specifications. Eliminating freight charges on 


excess material lowers your costs. 


There’s the matter of delivery which also 
means time and money to you. As specialists 
in stainless steels, Carlson has the diversified 
equipment and the technical and practical 


knowledge to produce the plate or shapes 
you want, the way you want them with 


delivery as promised. 
Stainbeus Steel Excbuively 


AGEN GSTS OM Tic 


District Sales Offices in Principal Cities 


DISCS - FORGINGS + FLANGES +» BARS AND SHEETS (No. 1 Finish) 
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BABCOCK & WILCOX 


SEL 
EN-END VES 
PRESSURE SEAL CLOSURE FOR HIGH-PRESSURE, FULL oP 


Every manufacturing step is a specialty operation 
developed out of long experience, and many B&W construction 
eME DD slile Miilchit oleh Mele mes caltl te a with BAW. Users of BAW Pressure 


cel 


get the maximum in sound construction and safe service. 


it will pay you to get all the facts about B&W Pressure Vessels in relation 


y 


r requirements. The Babcock & Wilcox Company, Process Equipment 
epartment, stelastcialeay '@ iter 
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BATTERY OF CLEAVER-BROOKS EVAPORATORS 
IN ACTION—Revere Silicon Bronze was chosen for 
these evaporators and their component parts because of 
its high corrosion resistance and non-contamination 
properties, great strength and weldability. All of the 
components, as well as the 4 evaporator shells, are made 
of Revere Silicon Bronze Alloy No. 420. 





ONE OF THE 4 EVAPORATOR SHELLS made 
of Revere Silicon Bronze, fabricated and installed 
by CLEAVER-BROOKS MFG. CORP., Wau- 
kesha, Wisconsin. 


EIGHT TUBE SHEETS LIKE THESE were used 
in the Bermuda installation . .. 2 per evaporator. 
Each tube sheet, made of Revere Silicon Bronze, 
is 86” in diameter, 14” thick and weighed ap- 
proximately 1,360 lbs. after drilling. 
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VAPOR-COMPRESSION 
SEA WATER DISTILLATION PLANT 
Made and installed by CLEAVER-BROOKS 


. «+ Vital distillation units fabricated from 
REVERE SILICON BRONZE 


This plant installed at the Kindley Air Force Base in 
Bermuda has a total daily capacity of 200,000 gallons and 
eliminates the dependence of the Base on rainfall or ship- 
ment of water by tankers. 

Distilled water is produced in the ratio of 300 lbs. to 
each pound of Diesel fuel. Total costs are estimated at 
$1.25 per thousand gallons of distilled water. Nearly every 


component part made by Cleaver-Brooks is about twice 
the size of its largest previous counterpart. For example, 
the evaporators are 16% feet high. Each, with its com- 
ponent parts, weighs approximately 40,000 Ibs., the empty 
Revere Silicon Bronze shell alone accounting for 28,000 lbs. 

There is an interesting story behind the development 
and manufacture of this equipment. The four huge pres- 
sure vessels had to be fabricated of Revere Silicon Bronze 
Alloy No. 420. Knowing Revere’s wide experience in 
welding copper-base alloys, Cleaver-Brooks called in a 
Technical Advisor, and gave him a complete set of blue- 
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prints of the vessels, with a request for suggestions regard- 
ing joint design and welding techniques. He in turn 
consulted the Welding Section of the Revere Research 
Department. Their recommendations were adopted, and 
the customer reported that the original estimate of welding 
time had been cut considerably, reducing production costs 
correspondingly. 

The Revere Technical Advisory Service is glad to col- 
laborate on problems involving the specification and 
fabrication of copper and copper-base alloys, and aluminum 
alloys. See the nearest Revere Sales Office. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; 
Chicago, Clinton and Joliet, lil; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Newport, Ark. 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 


THE STEAM SEPARATORS are identified by their 
conical tops and directional vanes. They are of the 
cyclone type, which is a patented feature of CLEAVER- 
BROOKS evaporators, and remove entrained water 
from the steam, thus preventing contamination of the 
fresh water coming from this unit. The result is an ex- 
tremely high purity of the fresh water product. 


The rectangular objects at rear of photograph are the 
“Downcomers” which bring water down from the top 
of the steam separator. The tubes in left foreground are 
“Hotwells,” which receive the distilled water discharge 
from the evaporator shell, 





| 
| 
ELECTRIC MOTORS | 

oeethe choice of leaders | 


Wainer 
| 
| 


General Tire 





depends on 
Wagner Motors 
to furnish plenty 
of power for new 
chemical plant 


Pies 


This 7 Yq hp, Type JP Cast-lron Frame Wagner Motor 
drives a circulating water pump. 


General Tire and Rubber Company’s $6,000,000 integrated 
mono and polyvinyl chloride plant in Ashtabula, Ohio, is a 
big producer of the basic ingredient in flexible plastics. 


All of the motors (and dry-type transformers) in this 

plant were made by the Wagner Electric Corporation. These 

Wagner Motors drive compressors, agitators, pumps and 

blowers. You've got to have motors with plenty of electrical 

and mechanical stamina to stand up under the hard steady 

grind demanded by applications like these. And, for a 

hia taal chi’ G tables teaden ts Given b4 6 98 Wo chemical plant, you usually want motors with sturdy corro- 

Type JP, Explosion-Proof W. © motor. sion-resistant cast-iron frames. The Wagner type JP totally- 

- - enclosed, fan-cooled motors used at this plant meet these 
specifications and are explosion-proof, as well. 


You can improve the performance of your equipment by 
choosing Wagner Motors to power your compressors, 
pumps, and blowers. Wagner’s diversified line of standard 
motors, from 1 to 500 hp, can be readily adapted to your 
requirements. 


Bulletin MU-185 gives complete information on all Wagner 
Motors. Write for your copy today. Better yet, let a skilled 
Wagner engineer discuss your motor needs with you. Just 
call the nearest of our 32 branch offices. 


This compressor is driven by a 50 hp, Type JP, Explosion- 
Proof Wagner Motor. 


Wadner Electric @rporation 


6407 Plymouth Ave., %. Lovis 14, Me., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS - TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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TURBA-FILM process uni 


Reduces original equipment inves 
Cuts steam and operating costs 
Produces higher concentrate 


Swift & Company specified the 
Turba-Film® process unit for 
concentrating gelatin liquor at their 
Kearney, New Jersey plant. 


In this single-pass continuous operation 

the thin film of gelatin liquor spirals Gelatin li LET ba-Film process 
downward under continuous, turbulent unit at Swift & Co, 

agitation by the rotor blades. Heat a BS ln _ 

transfer rate is extremely high since each a 2 

particle of material is in contact with 5 } ) P| 
the heated surface for only a few seconds. aa 
There is no “cooking” or loss of flavor R 
because there is no localized overheating; 

basic properties of the product are 

retained in the concentrate. 


Gelatin poses many problems in processing oS ta. : 
because of its low heat transfer, + ee 

tendency to foam, variations from initial Instruments gelatin liquor ate and heat 
to final viscosity, and heat sensitivity. are closely girolled during thi tinuous single-pass operd 

The Turba-Film process unit is successfully “ 

solving these and many other problems “— " 


throughout the chemical and allied 
process industries. 


‘ 


Without obligation, Rodney Hunt would 
like to discuss how the Turba-Film 
process unit can help you in normal or 
specialized applications, either as an 
individual unit or as part of completely 
engineered “package systems”, 

Write for literature. 


After leaving T0 m unit, gelatin concentrate is pumped to a receiving 
tank, from which it go 





RODNEY HUNT MACHINE CoO. 


Process Equipment Division 
31 Vale Street, Orange, Massachusetts, U. S$. A. 
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WHAT'S THE PRICE 
OF THIS AGITATOR? 


There are three “price tags” that add extra 
value to the purchase price of a Nettco Agitator. 
These are: 

The engineering “price tag” — your assur- 
ance the Nettco drive is the right size, the right 
speed, the right horsepower, the right shaft dia- 
meter — backed by Nettco’s over 50 years of 
serving the agitation needs of Industry. 

The operating “price tag’ — your assurance 
the Nettco unit is engineered for low power con- 
sumption and high productivity — two vital econ- 
omy factors in any processing system. 

The maintenance “price tag” — your assur- 
ance the Nettco drive will minimize maintenance: 
with a minimum of moving parts — all conserva- 
tively rated. 

Next time use Nettco — for engineered agitation 
that’s lowest cost in the long run. Send for data 
and recommendations, to New England Tank & 
Tower Company, 87 Tileston St., Everett 49, Mass. 


sane be 


dollar dyestuffs plant — complete plant served 


Installation of Nettco Agitators in new multi-million 
by Nettco Engineered Agitation. 


HELPFUL NETTCO CATALOGS 


Sade Drive Agiaters, Bulletie No, 532 i TTCo 


ene Pe Me. O08 ENGINEERED AGITATION 
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He'll tell you 
they don't leak 


O-ring 
Resilient packing 
Concentric grooves 











...- here’s why 


3 seals prevent shank and gland leaks on OIC lubricated 
plug valves. 

1. Concentric grooves form a labyrinth seal. 

2. Gland liner also retains an O-ring—a second seal. 





3. Resilient packing forms a third seal . . . is completely 
isolated from all moving parts. 


This exclusive OIC lubricated plug valve design not only 
prevents shank leaks, it also helps retain gland adjustment 
longer. That’s why OIC plug valves rate high with 
maintenance men. For details write for the new OIC 
bulletin, Form No. 1003-R. 


THE OHIO INJECTOR COMPANY 
WADSWORTH ¢ OHIO 











A LV E S FORGED & CAST STEEL, LUBRICATED 
PLUG, BRONZE & IRON VALVES 
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“what type of Crusher, 
Pulverizer, Shredder or 
Grinder do we need ?”’ 


a oul find 
chains per $.i,1 290 y 
nn POP He 39576 (details 


Ex tom 
Ettended back femme par soppicy the answers here 
's fil 
in Jeffrey’s files 


furni 
Order 230u5p.s2°*? on 

















During the past 60 years, Jeffrey reduction 
equipment has handled almost every conceivable 
substance, including many you'd never imagine. Our 
Reduction Engineers have in their files the history 
of all tests run on these materials, plus performance 
records on the machines sold for their reduction. You 
can check with Jeffrey and make sure of reduction | 
equipment performance before you sign the order. 
































“But my product's new.” Jeffrey's modern testing 
laboratory is completely equipped to determine the 
correct type and size of machine for a given task. 
Only a small amount of material is required for 
testing. You may witness the experiments, and re- 
sults are held in strict confidence. All tests using 
standard equipment are made without charge to 
a customer. 
































“What machine will give us maximum efficiency 
and economy of operation?” The long, complete 
line of Jeffrey Crushers, Pulverizers, Shredders and 
Grinders enables us to give you the machine best 
suited to your specific needs. In most cases, standard 
equipment is recommended, with special internal 
parts where they are necessary. You can count on 
Jeffrey engineers to give you reliable and unbiased 
advice on crushing problems. 




















There is no substitute for know-how. An out- 
line of your reduction problems is all we need to 
submit recommendations. Write The Jeffrey Manu- 
facturing Company, Columbus 16, Ohio. 


CONVEYING « PROCESSING * MINING EQUIPMENT * TRANSMISSION MACHINERY * CONTRACT MANUFACTURING 
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In Saudi Arabia and in 27 other countries 


it pays to produce pure water 


a 


‘ 


witha U 


Cleaver-Brooks “mechanical oasis” 


Vapor compression units deliver potable 
water for as little as $1.25 per 1000 gallons 


Raw water source is brackish well water feeding one of the world’s 
largest vapor compression evaporators installed at the Dhahran 
Air Force Base in Saudi Arabia, At the other end of the system 
—tasty, palatable drinking water, far exceeding USPH standards. 

This performance is being repeated daily—all over the world 

. . wherever fresh water is scarce and costly. Studies show op- 
erating costs are exteremely low. Three hundred pounds of fresh 
water, for example, are produced for every pound of Diesel fuel. 

Any raw water source will do. Sea water, brackish, contaminated 
pools, streams are typical. You eliminate long pipelines, trucking, 
barging, plus chances of delivery failures, 

Regardless of your pure water requirements—it will pay you to 
investigate Cleaver-Brooks evaporation equipment for commercial, 
industrial, municipal and marine applications. Write: Cleaver- 
Brooks Company, Special Products Division, Dept. M, 345 E. Keefe 
Ave., Milwaukee 12, Wisconsin, U.S.A. Cable Address: CLEBRO-— 
Milwaukee—all codes. 


a 


Diesel-driven vapor compression distilling 
plant at the Dhahran Air Force Base, Saudi 
Arabia. Total capacity of 200,000 gallons 
per day obtained from four identical units, 
each rated at 2100 gallons per hour. 


A This1200 gallons-per-hour 
sea water distilling plant 
is located at Gibraltar on 
the Mediterranean. It is 
electrically driven. 


Two 1200 gallons-per-hour 
vapor compression, diesel- 
driven plants located in 
Port Etienne, French West 
Africa. 


i Se 
Fite 


AO SY 


CLEAVER-BROOKS EVAPORATORS ARE IN 
SERVICE "ROUND THE WORLD. 


Aden Egypt Peru 
Australia French West Paraguay 
Bahama Islands Africa South Africa 
Bahrein Gibraltar Spain 
Bermuda Hawaii Saudi Arabia 
Belgium Marshall Islands United States 
Canada Nauru and Virgin Islands 
Ecuador Ocean Islands Wake Island 


TODAY — Cleaver-Brooks evaporation equipment users 
include public water utilities, pharmaceutical houses, bever- 
age bottlers, distillers, oil companies and divisions of our 
armed forces, There's a choice of sizes from 40 gph to 2100 
gph in single units — larger units in multiple installations. 


Cleaver 6 Brooks 


rows | 


BUILDERS OF EQUIPMENT FOR THE CENERA- 
TION AND UTILIZATION OF HEAT AND POWER 





We Make Them 
in All Sizes 


Bethlehem is equipped to build 
every size and type of forged 
vessel you ever require. Whether 
your needs run to the small, 
special-service units or to giants 
weighing many tons, you can 
rely completely on Bethlehem’s 
experience. 

Shown on this page are a 
couple of interesting examples. 
The twin vessels resting side by 
side weigh less than five tons each. 
Their maximum OD is approxi- 
mately 22 in. Though slim, trim 


little fellows, they are intended 
for relatively high pressures. 
They are of course much 
lighter than that burly, rugged 
unit in the lower picture. There 
you have a vessel that is 30 ft long 
and weighs 25 tons. It’s a reactor 
with a 36-in. OD, and with big, 
husky components throughout. 
In the course of a year Beth- 
lehem builds many other sizes and 
types of pressure vessels. Some 
are so huge that they exceed 150 
tons in weight, finish-machined. 


But size is only one yardstick. 
Much more important is quality 
—precision engineering, precision 
materials, precision workmanship. 
These are the ingredients that 
make Bethlehem forged vessels so 
thoroughly dependable, even under 
the most exacting conditions. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Designed to solve safety and service problems 


ooo THE NEW ASHCROFT 
PNEUMATIC PRESSURE TRANSMITTER 

















This new Ashcroft Pneumatic Pressure Transmitter is 
particularly recommended to processing industries and 
power stations. It combines speed and accuracy with max- 
imum protection and serviceability. 


The new design features the 6” indicating Ashcroft Maxi- 
safe Duragauge, long known for dependable performance. 
It has an integrally-cast solid metal wall between dial 
and pressure sensitive element so that the transmitter can 
measure pressures up to 100,000 psi with complete safety 
for personnel and equipment. If misapplication ruptures 
the Bourdon tube, the Teflon-coated back cover serves as 
a safety blowout relief. 


Another outstanding design advantage is easy access to 
both gauge and transmitter sections. Simply remove the 
safety-relief back cover and both the gauge and transmit- 


ter can be calibrated. Yet a sealed housing makes the entire 
assembly weatherproof. 


The transmitter operates on low-pressure air. No need for 
expensive high-pressure lines and fittings. Supply air 
pressure as low as 18-20 psi for 3 to 15 psi output provides 
especially advantageous operation where electrical wiring 
might be a hazard. Inflammable, poisonous or corrosive 
liquids or gases are confined close to their source, away 
from the central control point. 


The Series 1250 Ashcroft Pneumatic Pressure Transmitter 
is available with pressure sensing elements in all standard 
pressure ranges and Bourdon tube materials. Installation 
of the transmitter is easy. Small diameter tubing may be 
used, and the pipe, stem, wall or flush mounts are inter- 
changeable in the field. Get complete operational data and 
construction details. Write for Bulletin 340. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the broad knowledge and thorough experi- 
ence essential to satisfy every requirement of your Ashcroft Pneumatic Pressure 
Transmitter application. You get fast, economical service from his local stocks. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 





A product of MANNING, MAXWELL & MOORE, INC. stratroRD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklchome. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


Muskegon, Mich. 
November 1956—Cuemicat ENGINEERING 








BLUE RIBBON 


PRODUCTS PROVIDE 


FASTER FABRICATION 
because they're tinished ALL OVER 


It takes less handling, eliminates preparation time, and saves 

actual fabrication time when you use OTM Blue Ribbon flanges 

and fittings. Because OTM products are machined to closer tolerances 

than any other in the industry and they're finished all over clean 
and ready to weld. You save big on costly fabrication 
time with ALL Blue Ribbon flanges and fittings! 
For the name of your nearest OTM Distributor call 


OTM CORPORATION 
P.O. Box 4625 + Phone CA 2-1293 
HOUSTON 13, TEXAS 
NEW ORLEANS: 316 Claiborne Towers TULSA 
RAymond 7721 P.O. Box 1776 
Phone LUther $5182 
ODESSA 
1311 W. 2nd Street WEW YORK, WY 
Phone 6-6412 DALLAS 
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PROGRESS 


at 





THE WORLD 
OF CHEMICALS 


Proctor engineering and production of quality drying 
equipment has blazed a trail for the chemical process industries 





5 DECADES OF PROGRESS L 





In over five decades of improvement in drying 

methods, Proctor has steadily advanced the 

1900 Tray Truck Dryers continuous processing of chemicals and allied 

: ; products, and has thus paved the way for 

1923 Job-Engineered Contin- growth, expansion, and diversification through- 
uous Conveyor Dryers out the industry. 


1923 Chemical Loop Dryers The success of Proctor continuous drying sys- 
: tems in the chemical industry alone, demonstrates 
1934 Fin Drum Feed Proctor’s ability to produce the best drying 
1937 Granulator equipment for rugged, dependable service. 
Through the development of test methods and 
1938 Roller Extruder test facilities, through an understanding of the 
1938 Scoring on Filter needs of the processor, through engineering ex- 
1953 S D perience and manufacturing skill, the name 

pray Uryer Proctor has become synonymous with quality 
drying the world over. 


PROCTOR & SCHWARTZ, IMC. PHiavetPnia 20, Pa. 
Manufacturers of Industrial Drying Equipment and Textile Machinery 
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To save both time and manpower in salt 
handling many plants have installed salt- 
storage units which feed directly into a salt 
dissolver. These units are particularly use- 
ful in plants where large tonnages of salt 
are consumed every day. But even in 
smaller plants, combination storage and 
feeding units are proving valuable. This is 
because they cut down on the amount of 
floor space needed to store salt. 

In plants where floor space is at a 
premium, salt is often purchased in bags to 
permit high stacking. Here, too, combina- 
tion storage and feeding units can produce 
substantial savings. They permit the pur- 
chase of economical bulk rock salt—and 
reduce salt-handling costs to a minimum. 

What about one of these units for your 
plant? Here are six of the most practical 
designs for combining salt storage and 
feeding. One of them—or an adaptation 
of the basic Cenc be effective in 
saving floor space and lowering salt- 
handling poly or you. 

1. Filling dissolver from floor pile. If salt 
must be stored in bulk on the same floor 


Sterlin 
Rock Salt 





as the dissolver (all dissolvers shown here 
are International's famous Sterling Model 
Lixator), an excellent feeding device is a 
portable belt conveyor. The best type for 
moving salt is made of aluminum with a 
rubber belt, and is between 16’ and 20’ 
long. The same conveyor moves salt not 
only from a floor pile into the Lixator, but 
also from a car or truck into the plant. 

2. Wall-type hopper, bolted directly to an 
opening in a salt-storage bin. As long as 


s Sterling * 
*. “Rock Salt. 
Pies oe 





Cleanout 





Combining Storage and Feeding 
Makes Salt Handling Easier 


the salt supply in the bin is sufficiently 
high to permit gravity flow into the Lixator 
hopper, feeding will be automatic. When 
salt supply is no longer self-feeding, the 
operator stands on the salt in the bin and 
shovels directly into the hopper. 


3. Overhead storage with gravity feed 
into hopper. This design is often used 
when uninterrupted salt feed is needed, but 
the storage floor has relatively little salt 
capacity. A cylindrical-type hopper directly 
under the hatch holds a large amount of 
salt for feeding the Lixator—and acts as a 
substantial secondary storage unit. Ordi- 
narily, though, if salt can be stored above 
the Lixator, the next design is preferable. 


4. Overhead storage with vertical chute. 
This direct-feed unit is a practical, econom- 








Vertical Chute 











Cleanout 











ical way of operating the Lixator. If 
storage capacity on floor above is large 
enough, no hopper is needed, which means 
a considerable saving. Feed is automatic 
because of angle of repose for salt. 

5. Pyramid-type hopper design. This is 
another variation of overhead feed, coupled 








Cleanout ve— Water 
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with large storage capacity. But if storage 
space on floor above is limited, this design 
is also practical. Salt can simply be dropped 


into the hopper through a large hatch 
with a removable cover, 


6. Lixator hung above floor, to save 
floor space. A very desirable design when 


Ms Sterling 5 
N:: v Rock Sait’. od PE 
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floor space is at a premium, Design here 
also shows use of a few salt bags to act as a 
storage-bin wall—in lieu of a permanent 
bin structure. 


One final note about the equipment 
shown here. All Lixators operate on 
exactly the same principle. They vary only 
in size and capacity, and in methods of 
delivering salt to the dissolver unit. All 
Lixator designs are exclusive International 
Salt Co. developments, properly protected 
by patents and patents pending. 


TECHNICAL SERVICE 
WITH YOUR SALT 


Movies» skilled and experienced “Salt 
Specialists,” International can — you get 
greater efficiency and economy from the 
salt you use. International produces both 
Sterling Evaporated and Sterling Rock 
Salt in all types and sizes, And we also 
make automatic dissolvers in metal or 
plastic for both kinds of salt. So we can 
recommend the type and size of salt most 
perfectly suited to your needs. 

If you'd like the assistance of an Inter- 
national “Salt Specialist” on - problem 
concerning salt or brine—or further in- 
formation on salt storage and methods of 
feeding salt—just contact your nearest 
International sales office. 


International Salt Co., Scranton, Penna. 
Sales Offices; Atlanta, Ga.; Chicago, Ill.; New 
Orleans, La.; Baltimore, Md.; Boston, Mass.; 
Detroit, Mich.; St. Louis, Mo.; Newark, N. J.; 

Buffalo, N. Y.; New York, N. Y.; Cincinnati, O.; 

Cleveland, O.; Philadelphia, Pa.; Pittsburgh, Pa.; 
and Richmond, Va. 


STERLING SALT 


; if 





In Water 


it's often 
what you can't see 
that hurts you! 


Anyone concerned with water-using equip- 
ment is perfectly aware that you can’t see 
the dissolved minerals in ordinary water... 
the kind of water that can cause trouble and 
expense wherever it is used. This is just our 
way of reminding you that thousands of 
plants, institutions and other water users 
throughout the country are avoiding trouble 
and expense with Elgin Water Condition- 
ing equipment. 

Based upon scientific water analysis and 
a thorough study of your problem, Elgin 
will submit a complete proposal covering 
the type of water treating system which will 
give you the best and most economical 
service. This may mean simply ion-ex- 
change softened water. Or, maybe analysis 
indicates need for dealklization, neutraliza- 
tion or silica and CO, removal. At the other 
extreme, your operations may require water 
free of all minerals, alkalinity, acidity, gases 
...in short chemically pure water by means 
of deionizer equipment. , 

Whatever the case may be, Elgin equip- 
ment and Elgin water treating methods, 
plus Elgin experience and skill,can solve 
your problems... with maximum efficiency 
at minimum cost. Talk over your water 
problems with the Elgin representative in 
your vicinity who can put at your disposal 
all the skill and knowledge of Elgin’s half- 
century of service. Or write us direct. 








ELGIN SOFTENER CORPORATION 


160 No. Grove Avenue, Elgin, Illinois 
Representatives in Principal Cities 
in Canada: G. F. Sterne & Sons Lid., Brantford 


SOFTENERS 10ON EXCHANGERS PULTERS #$DEIONIZERS DEALKALIZERS LIME COAGULATORS DEGASITORS DEAERATING HEATERS 
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DU PONT ELASTOMERS 








NEOPRENE connectors 
save $1,000 a year 
in hydrochloric 
acid area 


Ata large midwestern chemical plant, 
long-lasting neoprene connectors have 
replaced the original fittings used to 
connect Karbate pumps to suction 
and discharge lines, This switch rep- 
resents a Saving in materials and labor 
of $1,000 a year, : 
Although the previous materials 
used were chemically suitable to han- 
dle hydrochloric acid, they were rigid, 
and pump vibrations cracked them, 
Resilient neoprene connectors are un- 
impaired by exposure to hydrochloric 
acid and they are flexible enough to 
resist vibration to compensate for 
shifting lines without being damaged, 
Neoprene resists oil, grease, heat, 
weather and chemicals and operates 
successfully under many of the indus- 
try’s toughest exposure conditions, 
Mail the coupon for more informa- 
tion, Include your specific problems, 





Flexible neeprene connectors resist hy- 
drochioric acid, allow for misalignment 
between pumps and suction and dis- 
charge lines. 


HYPALON’ eliminates sleeve maintenance costs 
in butterfly valve handling spent acids 


. ifs F . ae 

The resilient HYPALON sleeve in this butterfly 
valve snaps into the ring piece. It acts as both a 
valve seat and as the gasket between the ring 
piece and mounting flanges, giving a perfect seal. 


ORIGINAL VALVES STILL ON DUTY 
AFTER TWO YEARS’ SERVICE 4 


Industrial Wastes, Inc,, of Beaver Falls, to its original shape wher the valve is 
Pa., hauls about 244 million gallons of opened, 
spent acids each month in its fleet of tank The resistance of HyPALON to sulfuric, 








trucks, About two years ago, the com- 
pany faced the problem of finding an all- 
purpose tank outlet valve which would 
give longer service, 

They tried a butterfly valve witha sleeve 
of HyPALON. Here’s how it works: An 
acid-resistant metal damper rotates in a 
ring piece lined with a HyPALON sleeve, 
As the valve closes, the metal disk dis- 
torts the resilient Hy PALON sleeve to form 
a pressure-tight seal, The sleeve returns 


HYPALON is a registered trademark of 


nitric, hydrochloric and hydrofluoric 
acids has kept the valve in operation for 
two years—with a minimum of mainte- 
nance, Can HyPALon help you? This ver- 
satile synthetic rubber also has unusual 
resistance to hardening at elevated tem- 
peratures (250° to 350°F.)...i8 virtually 
ozone-proot... and can be fabricated 
into hose, gaskets, belts, linings or pre- 
pared as solution coatings, For more in- 
formation, clip and mail coupon, 


Dn a 
a 


E. 1, du Pont de Nemours & Co, Une.) rrr Dine 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





| Lam particularly interested in 





] Please add my name to the mailing list for your free publications, “The 
Neoprene Notebook” and “Facts about HYPALON,” 


Name 


E.1.duPont de Nemours&Co.(Inc.) pip, 
Elastomers Division, Dept. CE-11 Address 


Wilmington 98, Delaware City 








State 
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TO MEASURE 
SMELL...: 
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Peerless Manufacturing Company 
uses PENBERTHY GAGES / 
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The Peerless Type “MP” natural gas 
odorizer, shown here, is a complete 
packaged unit which can be installed 
easily. Hundreds of such instal- 
~~ lations are providing constant 
» odorizing despite variations in flow, 
temperature and pressure. . 
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IMPORTANT to the Gas Companies, from a liability 
standpoint, is the dependable means of maintaining accurate 
records of daily odorant consumption. This is done by 

means of the Penberthy Reflex Liquid Level Gages... shown 
mounted on the small calibration tank. Two calibration 

scales are attached to the gage glass. One records gallonage 
in the large storage tank and the other in the small. 


Like Peerless, other equipment manufacturers depend upon 
Penberthy Gages for clear accurate readings, durable service and 
minimum maintenance. This is because of the extra exclusive 
features incorporated into the advanced engineering and 
construction of Penberthy Gages and Gage Valves. Let us send 
you complete detailed information on the complete line. 


WRITE 
FOR YOUR PENBERTHY MANUFACTURING CO. 
Division of the Buffalo- Eclipse Corporation 
COPY OF 1242 Holden Avenue Detroit 2, Michigan 
CATALOG 35. 


GAGES 
EJECTORS 
EDUCTORS 


There's certain satisfaction DNBERT onaurres 


ELECTRIC SUMP 
PUMPS 


M 


in PRODUCTS BY 5 creo 1 


PUM 
@ INJECTORS 
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OTHER TYPES OF 
CRYSTALLIZERS 
STRUTHERS WELLS 
BUILDS 


STRUTHERS WELLS 
PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Crystollizers . . . Direct Fired Heaters 
Evaporators .. . Heat Exchangers . Mining 
and Blending Units Quick Opening Doors 
° . Special Carbon and Alloy Processing 
Vessels .. . Synthesis Converters 

BOILER DIVISION 
BOILERS for Power and Heat High end 
Low Pressure... Water Tube... Fire Tube 
Package Units 

FORGE DIVISION 
Crankshofts .. . Pressure Vessels... Hydraulic 
Cylinders .. . Shafting .. . Wraightening ond 
Back-up Rolls 

MACHINERY DIVISION 

MACHINERY for Sheet and Structural Metal 
Forming .. . Tangent Benders . Folding 
Machines . . . Roller Table ond Tumble Die 
Bending Machines . . . Press Brakes Punch 
ing and Notching Machines . Forming Dies 

















He’s talking about the new Taylor 
low-cost Flow Transmitter! 


HE reason he can spot the savings so quickly is 

that the No, 200TD111 Fixed Range Differential 
Pressure Transmitter is being used to measure depart- 
mental consumption of steam, air and water that pre- 
viously went unchecked. That 3-pen recorder in the 
background shows at a glance how much is being 
used by a given department as a basis for apportioning 
costs. It's the remarkably low price of this new in- 
strument that makes it such a practical cost accounting 
aid on applications hitherto considered marginal. 
Measuring only 64%" x 3” and weighing only 4% lbs., 
its simplified piping, force-balance construction and 
external adjustments make it easy to install and main- 
tain, Calibration accuracy is better than 1%. Sensi- 
tivity exceeds 0.1%. Ranges 0 to 50, 100, 200 and 
300 inches of water. Built for rough service and out- 
door mounting. 
Call your Taylor Field Engineer, or write for Bulletin 
98274. Taylor Instrument Companies, Rochester, 
N. Y., or Toronto, Canada, 


76 


DESIGN SPECIFICATIONS 
Diaphragm of Neoprene-impregnated Nylon. 
Body material, brass. 
Maximum working pressure: 150 psi.; temperature 
150°F, 
Air Supply pressure, 20 psi. 
Air consumption, 0.10 standard cu, ft. per minute. 
Output pressure range 3 to 15 psi. 
Size 62" x 3". Weight 4 Ibs. 9 ozs. 
All connections %" internal NPT. 


r 
‘Taylor Instruments 


ACCURACY FIRST 





~ 








IN HOME AND INDUSTRY 
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Looking for 
something special 
in materials? 


Norton high-purity, high-stability materials 
aid in solving many industrial problems 


..» like these 








In Supersonic Flight. Marquardt Aircraft Company of Van Nuys, Cal., uses Norton 
ROKIDE* protective coating in its new, highly advanced ramjet engines for supersonic 
. missiles, The flame-sprayed RoKIDE aluminum oxide coating greatly increases the tail- 
pipe’s resistance to excessive heat and erosion. Other roxkipe coatings for high tem- 
perature applications include “ZS” zirconium silicate and “Z” stabilized zirconia. 


In Concentrated Light. After inventing their outstanding new RF induction lamp, 
Sylvania Electric Products Inc. turned to Norton Company as a dependable source of 
high-melting, stable materials. Norton tantalum carbide was selected as the light- 
emitting source. Heated to a much higher temperature than tungsten filaments can 
stand, this material becomes the most uniform concentrated light source ever de- 


veloped. 
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If lack of suitable materials is de- 
laying development or improvement 
of your products, remember this: 

Norton high-melting, fusion- 
stabilized materials have helped 
solve many such problems for man- 
ufacturers, in applications ranging 
from home appliances to guided 
missiles and atomic energy equip- 
ment. 

Here is a partial list of Norton re- 
fractory materials: atunpuM* fused 
alumina, CrYSTOLON® silicon carbide, 
MAGNORITE* fused magnesia, Nor- 
BipE* boron carbide, fused stabilized 
zirconia, special fused oxides, refrac- 
tory carbides and borides. 

Another point to remember: these 
materials offer you combinations of 
thermal, electrical and physical 
characteristics not available in the 
usual refractory substances. Melt- 
ing points range up to 6400°F. 
Electrical resistance and thermal 
conductivity run from low to very 
high. NORBIDE boron carbide, 
with a Knoop hardness of 2800, is 
the hardest commercial material 
made by man. 

Norton high-melting materials are 
the basic ingredient of the famous 
Norton Refractory ’s — refractor- 
ies engineered and prescribed for the 
widest range of industrial uses, 
Norton Company supplies them in 
crude, processed or fabricated form, 
and will work with you in engineering 
them to your requirements, For fur- 
ther information, write to Norton 
Company, Refractories Division, 510 
New Bond Street, Worcester 6, Mass, 


NORTON 


REFRACTORIES 
Engineered... Fy ... Prescribed 


fo make your products better 


NORTON PRODUCTS, Abrasives * Grinding Wheels 
Grinding Machines + Refractories 
BEHR-MANNING PRODUCTS: Cocted Abrosives 
Shorpening Stones + Behr-cat Tapes 
*Trode-Marks Reg. US. Pat.Off. and Foreign Countries 








FIGURE 3 


CARTER DISC SEPARATORS 
You can size free-flowing materials with Carter 
Disc Separators much more accurately than you 
cad can with screens. That’s because Carter discs size 
. by length differences. In each disc there are hun- 
FOR ACCUR ATE LENGTH dreds of under-cut pockets which lift short ma- 
terial and reject long material that does not fit 


into the pockets. Fig. 1 shows how material flows 
SIZING OF FREE-FLOWING jini jc set ofdesiechonin i 3 
GRANULAR MATERIALS ter cr aisce and in the diameter of the discs, and 


there is a wide range of pocket sizes and styles. 


CARTER PRECISION 


HART 
vA GRADERS For Sizing by 
UNI-FLOW | Thickness or Width 
CYLINDER SEPARATORS Because of the unique design 


Will Die Gipeuaties gut of the perforated cylinders used 
precise separations, Uni-Flow in Carter Precision Graders, 
Cylinder Separators are recom- these machines make separa- 


mended when you need less ti 

a. ions to a degree of accuracy 
Scouracy pond more flexibility. In hitherto btainable. Thick- Placing the perforation at the 
the Uni-Flow Separator the uno inable. ic amiess ak Ges seated camien Ge 


material is lifted by semi- ness separations are made by omer io be sponded ond 


ere moe rasa dike cvliadan slots at the bottom of grooves perforations. 


The operator controls the sepa- in the cylinder. Width separa- 
ration by raising or lowering tions are made by 


the separating edge (C) of the 
trough (B) into which the lifted recessed round perfor- 


material falis. ations in the cylinder. 


FREE TESTING You are invited to send— 

or bring—samples of your materials to the Hart- HART-CARTER CO. 
Carter laboratory for free testing. (Ask us about 

the size sample required.) Results will be kept con- 661 19th Avenue N.E., Minneapolis 18, Minn. 
fidential. Knowing your requirements, Hart-Carter Phone: Sterling 9-2417 

will recommend the machines you need, Hart-Carter 
machines are being used to size such materials as 
polyethylene and nylon cubes, and catalyst pellets. 
WRITE FOR FOLDERS that describe in detail the 
sizing methods used by each kind of machine. 


MACHINERY FOR SIZING FREE-FLOWING 
GRANULAR MATERIALS BY DIMENSIONAL 
DIFFERENCES 
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EXPANSION JOINTS 


BUILT-IN 


¢ 


CORROSION RESISTANCE 
Tak-jlel=mr-leleme) 6) 


U.S. Rubber Expansion Joints insulate pipe lines 
against vibration, allow for expansion and contrac- 
tion—and resist corrosion from the outside as well 
as inside. 

These flexible pipe line connections resist attacks 
by acids, oils, chemicals, and abrasive materials. 
Even the flanges are rubber faced. And the continu- 
ous flexing of the rubber prevents scale from forming. 


More and more chemical processing plants are 
Mechanical Goods Division 


turning to U.S. Rubber Expansion Joints because 
they are not only corrosion resistant, but also ex- 
tremely durable. There are no moving parts to 
wear out, 

U.S. Rubber Expansion Joints are readily in- 
stalled on both new and old pipe systems. They are 
available, along with skilled engineering service, at 
any of the 28 “U. S.” District Sales Offices. Or write 
us at Rockefeller Center, New York 20, N. Y. 


Watch NCAA Football, Saturday Afternoon, NBC-TV 





: ‘US United States Rubber 
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ABOUT THIS PHOTOGRAPH—In capturing this closeup of 
corroded “coupons” and a distance shot of a refinery 
on the same negative, well-known photographer Bernard 





Hoffman achieved amazing depth of focus. Using revo- 
lutionary techniques which he has pioneered, Mr 
Hoffman is able to achieve over-all sharpness of neat 
and far objects—long the goal of photographers 





ote 

CORROSION COSTS MILLIONS every year for petroleum refiners. 

Metal losses as illustrated by these corroded coupons are the IMPROVE PLASTICS 
“danger signal” that corrosion is at work. Hercules Polyrad®, 

a corrosion inhibitor, prevents this damage. By forming a 

molecular film that protects the process side of refinery 

equipment from corrosive media, Polyrad drastically reduces 


“down time’’ for maintenance; cuts costly replacement bills 


ABLE TO WITHSTAND STERILIZING, this plastic baby bottle was P 
molded from Hercules Hi-fax*, a new ethylene polymer. A 
completely new plastic, Hi-fax offers a combination of proper 
ties never before available, including four to five times the 
rigidity and twice the strength of conventional polyethylene. 
Hi-fax is now available for limited production runs, 


4 HERCULES POWDER COMPANY 
// fe R ( ’ [ J eS 952 Market Street, Wilmington 99, Del. Sales Offices in Principal Cities 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 
CHEMICAL MATERIALS FOR INDUSTRY EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS 66-7 
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“The Kinney Vacuum Pu 


grow ... to meet industry’s 
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Our engineers will gladly make recommendations on any 
of your vacuum equipment requirements. Request com- 
plete data a or contact one of our competently staffed 
district offices... in Baltimore, Charlesto.:, W. Va., Char- 


mp Line continues to 


ve; Leititiss mal -1-16) oe 
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lotte, N. C., Chicago (La Grange), Cleveland, Detroit, 
Houston, Los Angeles, New Orleans, New York, Philadel- 
phia, Pittsburgh, San Francisco, St. Louis... or The Inter- 
national Sales Office, 90 West St., New York 6, N. Y. 


Ki » Be EY MFG. DIVISION 


THE NEW YORK AIR BRAKE COMPANY 
3551 WASHINGTON STREET + BOSTON 30+ MASS. 


INTERMATIONAL SALES OFFICE, OO WEST ST, WEW TORK 6, HY 


®@ Please send Catalog No. 425 describing the complete line of 
Kinney Vacuum Pumps. 
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Company 
Street 


City 
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This is how Western Electric assures perfection 
of undersea repeaters for the new Transatlantic Cable 





51 repeaters in each of the two 
one-way cables make the new 
Transatlantic undersea telephone 
system possible. Designed to with- 
stand shocks of laying and re- 
covery, and the pressure of water 
at a two-mile depth, it is no 
wonder that Western Electric 
Company takes extreme care in 
manufacturing components. 


A very low moisture content is 
required to obtain maximum 
stability and life of paper capaci- 
tors used in these repeaters. Paper, 
selected only after extensive life 
tests, is first stored in a room held 
a - below 20% relative humidity to 
aan - assure that its moisture content 

has been reduced to that Dryness. 
Then the winding and assembly 
are done in this same room. 


A Lectrodryer* maintains this 

Even minute imperfec- room at the constant low humid- 

tions, visible only under the _iity, The Dry atmosphere also 
microscope, can disqualify d h i oi f 

cali diate Jer me reduces the perspiration from 

workers’ hands, thereby avoiding 

contamination and degrading of 

quality. Pittsburgh Lectrodryer 

Company, 303 32nd Street, Pitts- 

4 Type CH air-conditioning burgh 30, Pa. (A McGraw Electric 

Lectrodryer Company Division). 


hs al tance att 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S.A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


# REGISTERED TRADEMARK U.S. PAT. OFF. 
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YOUR CONTROL PROBLEM? 
You'll find the Answer in 
CASH STANDARD 
REGULATORS FOR POWER | 2StNftatcn 


Steam ... Water 
Air...Gas... Oil 


PRESSURE REDUCING VALVE 


A streamlined high capacity valve for close 
pressure regulation—accurate even under 
toughest working conditions. Closes against 
the flow, eliminating conditions that cause 
chatter. Two types available: for high pres- 
sures and for low pressures, Recommended 
for steam, water, air, oil and most gases and 
chemicals. Screwed ends, sizes: 4%" to 2”. 


DIFFERENTIAL CONTROL VALVE 


Maintains constant differential pressure be- 
tween atomizing steam and fuel oil. Non- 
rising type adjusting screw adjusts spring 
either under tension or compression for main- 
taining steam above or below fuel oil pres- 
sure, depending on type of burner employed. 
lron, bronze or steel body; bronze or stainless 
steel trim. Screwed ends, sizes 4" to 2” 
with expanded outlets when desired. 


RELIEF VALVE 


Maintains a desired inlet pressure by reliev- 
ing into relief line provided or protects 
equipment against high pressure line surges. 
For water, oils, air, gases, slurries and many 
other fivids. Bottom connection is ovtlet or 
discharge connection. Two side inlet connec- 
tions permit installation in the line or as an 
angle valve with one side inlet plugged. For 
relief pressures to 325 Ibs, and temperatures 
to 500° F. Screwed ends, sizes: 4” 
flanged ends, size 2"’, 
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Cash Standard 
Stacon Series V Self Operat- 


ing Temp 


CASF 





Type 57 
Recording Controllers 
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Type 30 
Diaphragm Control Valve 
With Type 51 Indicating 

Controller Mounted 


Pilot Operated Pressure 
Regulator 


Type 44 
Type 100 
Positioning Controller 


Contact the Cash Standard control specialist in your area or write Dept. A 


STANIDARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
Dept. A, P. O. Box 551, Decatur, Ill. 


PRESSURE HYORAULIC 


TEMPERATURE 


PROCESS AND COMBUSTION 





COMTROLS 


Liquid never touches metal in saran lined pipe even 
at a flanged connection like this. 


eee eae aaa ee ee st 


Soran Lined Pipe Company 

2415 Burdette Avenve 

Ferndale 20, Michigan 

Dept. $P626A-2 

Please send me information on saran lined pipe, fittings 
and volves. 


Nome nee Tithe 





Address 


City 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| Company —__ 
| 
| 
| 
| 
| 
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Saran Lined Pipe is Manufactured by 
The Dow Chemical Company, Midland, Michigan, 


You can see why 
Saran Lined Pipe 


cuts corrosion costs 


It's made of corrosion-resistant saran swaged into rigid 
non-bursting steel . . . liquid never touches metal in these installations 


Here’s your best way to convey acids, 
alkalies and other corrosive liquids 
saran lined pipe, fittings, and valves. 
This modern piping is corrosion re- 
sistant... forms snug, leakproof joints 
. is available for working pressures 
up to 150 psi. Fittings and valves are 
also available in steel for working pres- 


sures to 300 psi. 


Installation costs are low because saran 
lined pipe can be cut and threaded in 
the field with available pipe fitter’s tools. 
Its rigidity means few supporting struc- 


tures are needed. 


Saran lined pipe has an outstanding 
record of trouble-free performance in 


many industries. THE DOW CHEMICAL 


coMPANY, Midland, Michigan. 


you can depend on DOW PLASTICS 
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YOU CONNECT AND FORGET 


Some valves are good for severe corrosives, others for high 
pressures and temperatures, but these Fulton Sylphon 
Packless Valves are complete valves capable of mastering 
the toughest possible combination of conditions in atomic 
energy plants and grueling chemical processes. They assure 
utmost safety in handling hazardous materials, require no 
periodic maintenance, and practically eliminate down-time. 


Typical of how Fulton Sylphon matches valve to process, 
these valves are made of stainless steel throughout, with 
the valve body machined as one unit from solid bar stock. 
And to prevent leakage or contamination, a SPECIAL 
SYLPHON® BELLOWS in multi-ply stainless steel forms 
a permanent, leak-proof seal for the stem. That is why 
they tame the severest corrosives inside and out. This is 
the reason, too, why these valves provide a high safety 
factor in high temperature-high pressure service. 


These and other Fulton Sylphon Valves are available in 
many types, sizes, and metals—all with packless construc- 
tion for greater safety, less maintenance and longer runs 
‘fon stream.” 


HH 


ertshaw-Fultow 


FULTON SYLPHON DIVISION - Knoxville 1, Tennessee 
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oro THROWER UNITS 


HANDLE 
BULK MATERIALS 


R EASIER 
AND i 


These powerful S-A Thrower Units will load box cars or 
storage bins fuller, faster and more economically ... provide 
greater capacity in the outside stock-piling of materials. 
They will efficiently handle up to 150 tons per hour of Grain, 
Fertilizer, Crushed Ore, Sand, Gravel, Chemicals and other 
similar bulk materials up to 2” lump size. Easily and safely 
operated by one man...loads and trims in one operation. 
Improves working conditions, minimizes dust...saves time, 
work and money! 


SAVES TIME, 
WORK and MONEY! 
IN STOCK FOR 
IMMEDIATE DELIVERY! 


RE eee sare TTS aa BES Sle ata nue 


() SWIVEL LOADERS GA) BOX CAR LOADERS SWIVEL PILERS 


Saves money with every car you load. Permits 
faster, full-capacity loading without hand trim- 
ming. Quickly and easily loads up to 150 tons 
per hour of practically any bulk material in 
sizes up to 2” lumps, 


For complete information on 
these time and money saving 


$-A Centrifugal Action Thrower 
Units! 
? 


This time-saving unit loads and trims in a frac- 
tion of the time required by hand methods. 
Operated by one man from the outside ... safe 
from dust ond accident. Handles up to 150 tons 
per hour of almost ony type of bulk material, 


3 Ridgeway Ave. 
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Increases stock-pile capacity up to 10 times... 
throws materials in any direction over on orc 
of 270°, Eliminates frequent conveyor shifts, 
Quickly and easily throws up to 150 tons per 
hour... ideal for most bulk materials up to 2” 
lump size. 


— 
STANDARD PRODUCTS DIVISION 


STEPHENS-ADAMSON 


MFG.CO 


Avrora, Illinois 
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There’s one right way to buy pressure tubes— 
it’s tube life per dollar: Ask the experts! 


OU'RE fortunate in having the Timken Company's 

large choice of high temperature tube steels that 
will solve your heat, pressure, corrosion and oxidation 
problems. You're even more fortunate when you choose 
the one analysis that will give you maximum tube life per 
dollar—the only true index to actual tube steel cost. 


To find it, ask the experts! 


These experts are the metallurgists of The Timken 
Roller Bearing Company. They'll put their more than 20 
years of steel research and experi¢nce—with emphasis 
on high temperature steels—at your disposal. Help you 
select from 24 different analyses the one tube steel that 
will give you the best life/cost ratio, Regardless of which 
analysis you select, you'l! be assured of uniform quality. 
Because the Timken Company rigidly controls quality 
from melt shop through final inspection. 

Let the Timken Company's metallurgists help solve 
your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ‘“‘TIMROSCO”, 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH | 


~<—— TIMKEN 


/.—l eS “ard es : 
: J 4) 4) 7 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
87 
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How the LINK-BELT Roto-Louvre dryer 
guards your product 


quality and 
cost control 


Roto-Louvre, shown in magnesium sulphate produc- 
tion, permits shorter retention time for material in 
drum .. . needs only half the floor space required by 
other designs. 


Provides gentle pre-drying, drying 
or cooling with laboratory accuracy 


T= dangers of overheating or degradation of 
your product make the drying cycle a key 
element of your quality and cost control sys- 
tem. Duplicate the pre-forming of your labora- 
tory operation with a Link-Belt Roto-Louvre 
dryer. 

This compact, highly effective machine intro- 
duces dry, heated air through ever-changing 
channels reaching the entire surface of every 
particle. Stratification and segregation—result- 
ting in an irregular, overdried or underdried 
product—are prevented. 

For a complete report on Roto-Louvre’s re- 
markable efficiency, send for Book 2511. Or, 
if you prefer to send us a sample of your mate- 
rial, we can work out drying, cooling or roast- 
ing procedures you can duplicate in your own 
plant .. . using the right dryer from the broad 
Link-Belt line. 








Prudential Plaza, Chicago 1}, Ill. 











Common-sense design 
assures effective heat transfer 


Roto-Louvre has largest volume 
of air penetrating thin bed of 
material near feed end, where 
greatest evaporation must take 
place. As material moves for- 
ward and bed becomes thicker, 
smaller air passages reduce vol- 


ume of air passing through bed, 
preventing overheating. Precise 
control of input air temperature, 
exhaust and conditions of mate- 
rial travel assures maximum 
heat transfer per cubic foot of 
arr. 














BELT 


f 

' 

' 

i 

i 

' af DRYERS + COOLERS * ROASTERS 
i 

' 

' 

‘ 


Please send me 20-page Roto-Louvre Book 2511. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve 
Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities, 
Export Office, New York 
Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout 

the World 14,238 


Address 


7; Canada, Scarboro (Toronto 13); Australia, 
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| OyDe Zurik 


MAKES THE 
NON-LUBRICATED 
EASY- OPERATING 


PLUG VALVE 


with 
ECCENTRIC ACTION! 





LD e ~% No other plug valve — no other 


. a valve of any kind — offers the unique 
SS advantages of DeZurlk Valves. . 


ee a eel 


Because they are non-lubricated, 
—_ they can be used on any line without 
contaminating the flow! Because of 


their exclusive eccentric action, they 
OPEN FULL close tight or open wide with a quar- 
ter-turn of the operating lever — with- 
out binding or sticking! Because of 
their resilient-faced plugs, they close 


drip-tight on any line despite solids 
in the flow! ~ 


DEAD SHUT 


DeZurik’s exclusive principle guarantees easy operation and leak- S H OW E R CO M PA N Y 
free closure. The resilient-faced plug is eccentric in cross section, SARTELL, MINNESOTA 


matching the eccentrically-raised body seat. When closing the valve, 
the plug turns freely until the face touches the seat. As the plug is 
turned aside in opening the valve, it is backed away from the seat, 
eliminating friction and wear without lubrication! 











DeZurik Valves are manufactured in sizes from 2” to 20”; in tron, Steel, Bronze, Acid-Resisting 
Bronze, Ni Resist, Stainless Steel, Hastelloy, Monel, Nickel, Aluminum and other alloys. They are furnished 
with lever, gear, pneumatic, hydraulic or electric operators. Representatives in all principal cities or 
write Dept. E-11 for more information. 
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NEW 


TRANSMITTING 
POTENTIOMETER 


OFFERS | BIG FEATURES 





% Extreme sensitivity. Responds to input change of 
3 microvolts or tess. 


*% Self-contained continuous voltage reference. No 
standard cells. 


* No batteries or periodic standardization. Continuous 
accuracy without drift. 


* Simple circuitry. Only 2 single triode tubes. 


* Interchangeable range card. Ranges easily changed 
in the field. 


* No slide wires or choppers. Trouble-free operation. 


* Fast response: 0.04 second time-constant for 
1000° F. span. 


The Series 184 Transmitting Potentiometer is the 
latest addition to the ‘American-Microsen’ Sys- 
tem of Electronic Transmission and Process Con- 
trol. With this new unit, it is now possible to 
measure and control thermocouple temperatures 
or the signals from such devices as pH amplifiers, 
gas analyzers, resistance thermometer elements, 
and other electrical systems. 





The extreme sensitivity of the new Potentiometer, 
plus the high resolution and response speed of 
the ‘American-Microsen’ Control System, makes 
it possible to control process temperatures with 
the high accuracy required by present-day pro- 
duction demands, 


The 0.5 to 5.0 ma. signal output can be trans- 
mitted 30 miles or more, over a single 2-wire 
circuit. In addition to ‘American-Microsen’ re- 
ceiver, the signal will operate standard d-c milli- 
ammeter indicators and recorders. 


OPERATING SPECIFICATIONS 

Spans: 6 to 50 millivolts d-c. 

Suppression: Up to 5 times span. 

Output Signal: 0.5 to 5.0 ma. d-c. 

Sensitivity: 0.003 millivolts (0.1° F.). 

Repeatability: 0.02 millivolts. (0.6° F.). 

input Source Impedance: 200 ohms maximum. 

Effective input Impedance: 1000 ohms per millivolt of span. 
Output Load Impedance: 3000 ohms maximum. 


Speed of Response: 0.8 seconds for 99% response on 6 millivolt span. 
Speed increases with span. 


Write today for Bulletin MTT810. 


NG, MAXWELL & MOORE, INC. 


INDUSTRIAL CONTROLS DIVISION, STRATFORD, CONNECTICUT 


| MAKERS OF THE ‘AMERICAN-MICROSEN’ TRANSMISSION AND PROCESS CONTROL SYSTEM, ‘AMERICAN- 
| MICROSEN’ ELECTRO-PNEUMATIC TRANSDUCERS AND ELECTRO-HYDRAULIC CONTROL VALVE OPERATORS. 
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the NEW Elliott C-W Dripproof Motor 
BALANCED DESIGN assures dependable performance 


The balanced design of the new Elliott C-W type N motors provides 
the best in mechanical protection, the best in insulation, the best in 
bearings, the best in rigid construction. These motors produce more 
horsepower per pound, require less space, less maintenance, have 
longer service life. Every rotor is dynamically balanced. Rigid cast 
frames assure correct alignment, resist corrosion and mechanical 
abuse. Highly effective cooling eliminates troublesome hot spots. 

The design illustrated above is drig-proof—and virtually splash- 
proof as well. Yet ingenious design has provided ample passages for 
cooling air. Other types of enclosures providing even greater 
protection are available for service where conditions are extremely 
severe. 


OTHER C-W TYPE N MOTOR ENCLOSURES ELLIOTT Company o 


Totally-enclosed Totally-enclosed, 
non-ventilated fan-cooled Frames 
256 VU and smaller 


CROCKER-WHEELER DIVISION 


For complete details, send for new booklet. 
WRITE Elliott Company, Crocker-Wheeler Divi- | 


Totally-enclosed, sion, Jeannette, Pa. 
fan-cooled 
Frames 284U-326U} 
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This heat exchanger—12 inch size and 16 foot tube length—was made by Struthers Wells. The seamless tubes in it were made from REM-CRU A-55 


by The Babcock & Wilcox Company, Tubular Products Division 


TITANIUM... strongest defense against NaOCl attack 


Wyandotte Chemicals engineers faced extreme 
corrosive conditions in processing sodium hypo- 
chlorite. A large heat exchanger was involved .. . 
so down-time and cost of frequent replacement 
was a serious problem. 

Tubing of REM-CRU A-55 was chosen over ‘ai 
expensive, less corrosion resistant metals because 
of titanium’s proven ability to last many times 
longer in severe environments. While previous in- 
stallation life was measured in months, the new 
titanium heat exchanger tubes should last for 
years. 


Wyandotte Chemicals’ experience underlines a 
fact that may be worth money in your plant: the 
price of a material of construction is not nearly so 
important as the cost per service year of operating 
equipment. That's why titanium frequently pays 
its way...in longer service, less maintenance, less 
down-time losses. 

REM-CRU offers prompt delivery of versatile 
titanium in a wide variety of sizes, shapes and 
grades—including new high-strength weldable al- 
loys. REM-CRU engineers will be glad to help 
with problems of application or fabrication. 


To keep abreast of the latest developments on this vital metal, write to 
Dept. C-11} for the Rem-Cru Review—a free periodical presenting the 


latest technical data on titanium alloys. 


REM-cRU 
THT LING EU IM soanew-crv Titanium, inc, MIDLAND, PENNSYLVANIA 


405 Lexington Avenue, New York 17, N. Y. 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California ©* 4501 W. Cortland Street, Chicago 39, Illinois « 
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from abrasive slurries 
to delicate foods... 


PUMPS 


CUT HANDLING COSTS 


_ 


The Moyno “progressing cavity” pumping principle has enabled 
thousands of plants to pipe difficult materials that were transported 
by hand and other expensive means. Moyno is the only pump that 
can handle many abrasives, pastes, slurries, chemicals, foods, sus- 
pended solids, etc., without foaming, aerating, crushing or excessive 
pump wear. 


oe 
6, —__ 
rw al * ra 


hop 


As shown above, Moyno Pumps have a screw-like rotor that revolves 
in a double threaded stator creating progressing cavities which 
smoothly move material through the pump. They will pump any- 
thing that will move through a pipe . . . even plaster and non- 
pourable pastes! 

Moyno Pumps are available in capacities up to 500 gpm and 
pressures up to 1000 psi. 

Examine your processing methods. No doubt there are several 
places where Moyno Pumps can drastically cut costs. Ask us, we'll 
give you a frank answer. Send us an outline of your problem today! 
Write for Bulletin 30-CE 


ROBBING ¢ MYERS, Wwe. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 


GD. x % ene ( ea 


Motors Hoists Moyng Pry ho 
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EAGLE-PICHER 


PV SUPERTEMP — 


BLOCK INSULATION | 








eX / A TRUE-QUT BLOCK 
with preeision-tinish / 





@ Eagle-Picher’s “precision-finish” is one of the most im- 
portant insulation developments in years. 

@ Highly efficient, all-purpose block that is practically 
dustless. 

@ Great structural strength! Meets rigid demands for long- 
lasting block able to withstand wide temperature range 
up to 1900 F, 

@ Effectively resists steam and other moisture! Does not 
disintegrate or lose thermal efficiency under heavy duty 
service, 

@ Lightweight, easily installed! Easily cut to fit irregular 
areas—no special tools needed. Requires only minimum 
reinforcing. 








FREE SAMPLE! WRITE TODAY! You'll sell yourself on the new “precision-finish”’ 
once you compare Eagle-Picher PV Supertemp Block to other insulating blocks. 


(Member of Industrial Mineral Piber Institute) 


EAGLE-PICHER 


Since 1843 * The Eagle-Picher Company © General Offices: Cincinnati 1, Ohio 
Mineral wool, magnesia and other insulations for 
PICHER all temperatures from below 0 F. to over 2000 F. 


(Conforme to Commercial 
Standard CS 117) 
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WHAT’S YOUR P.Q. 


Pump standardization—how do you benefit? By stand- 
ardizing, you can often drastically cut your spare parts in- 
ventory. With Worthington’s SESC (Standard End Suction 
Centrifugal) line, you are also assured of immediate deliv- 
ery from factory or distributor stocks. Because the SESC 
line consists of standardized “parts” not “pumps,” it can be 
built in many different combinations . . . 70,480 to be exact. 
For all these reasons, more and more companies are turning 
to SESC pumps. See bulletin W-300-B4., 





Which pump is best for difficult suction conditions? 
Worthington’s close-clearance rotary pump is self-priming 
and can operate under vacuums as high as 28 inches of 
mercury. The large unobstructed suction opening in this 
herringbone gear pump permits operation with thin or vis- 
cous liquids at high efficiency. The double-helical gears bal- 
ance all end thrust, eliminate trapping of liquid between 
gear teeth and provide a quiet, pulsation-free flow at high 
speeds. For the full story, ask for bulletin W-483-B2, 


*PUMP QUOTIENT 





Mechanical Seal 


Packed stuffing box or mechanical sea!—which is pre- 
ferred? Each has its applications. Mechanical seals are 
gaining in popularity year after year. With Worthington’s 
Standard End Suction Centrifugal pumps you not only get 
your choice of mechanical seals—or packing—but you can 
easily convert from one to the other using standard stock 
parts. This is just one of the many 
extra advantages of Worthington’s SESC line, For more 
details write for bulletins W-300-B4 and W-350-B16, 


“interchangeability”’ 


Whose pumps would you expect to find in the Eiffel 
Tower? If you said “Worthington’s,” your P.Q. is all right. 
The original steam-driven pumps that power the Eiffel 
Tower's 100-passenger hydraulic elevators were built by 
Worthington back in 1889. The most recent additions, 
modern electric-drive Worthington pumps, moved into the 
Tower just last year. Today as then, 
move liquid, they turn to the company with a reputation 
for performance. Worthington Corp., Harrison, N. J. rc. 6 


wherever men must 





WORTHINGTON 


SHAME EE 
i (DM 
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Spotlight on Quality... 


Because WELDCO Pipe and Tubing 
Are Made With the Exclusive 
Double-Fusion Welding Process 


v 
nw *o 


Whatever Your Needs In Tubing . You're ‘Way Ahead With WELDCO 


THE. YOUNGSTOWN WELDING & ENGINEERING CO. - 3724 Oakwood Ave., Youngstown 9, Ohio 
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= | And Pulverized 
Materials 











@ Most efficient mechanical air separator ever 

developed for classifying ground and pulverized materials, 

or for removing fines from dry ground materials before classifying. 

@ Product quality is vastly improved and output considerably increased 
when operated in closed circuit with virtually any type of mill. 

@ Will handle with equal efficiency a complete range of 
products-——mineral, chemical and vegetable—from the hardest, 

most dense limestone and ore to the softest, fluffiest starches and flours. 
@ Permits coarser settings in grinding equipment thus lengthening 
equipment life by reducing wear on all moving parts. Power 
consumption is much lower, 

@ Extra heavy construction. Equipped with anti-friction bearings 
encased in dust-proof and moisture-proof housings. All casings are of 
heavy steel plate construction. Operation is dustless and repair 

cost is practically nil, since there are no fine sieves to wear out and 

the heavy construction insures long life. 


9 Standard sizes, 2' to 18-foot diameters — Capacities from 500 tbs. to 75 tons hourly 
Write For Detadls Aud Describe Your Operation 
WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


18-Foot — AC Separator being tested 
« plont betere shipment. 2706 NORTH NINTH * — $T. LOUIS 6, MO. 


SRINDERS Jap eppERS 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 


9° 
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70s the Nash! 


There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing No internal wearing parts. 


containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. No valves, pistons, or vanes. 

The moving liquid therefore recedes from the rotor buckets at No internal lubrication. 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the Low maintenance cost. 
liquid is forced back into the rotor buckets, compressing the gas, Saves floor space. 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, Desired delivery temperature 
with capacities to 6 millicn cu. ft. per day in a single structure. automatically maintained. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often Slugs of liquid entering pump 
handled easily in a Nash. will do no harm. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request 


NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
98 
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75 pounds in a single stage. 
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Model 1200. “Sentry” excess flew valve automatically 
and instantaneously shuts off when the rate of flow 
in the line exceeds a predetermined rate. 


"Sentry’’ valves are full flow 
valves, for use on liquid and gas 
lines ... protect property, ma- 
terials and processing. Model 
1200 illustrated. 




















Models 1700 and 1800 “Sentry” solenoid shut-off 
valves operate by remote electrical control auto- 
matically and instantaneously. In Model 1700, 


solenoid is energized, in Model 1800 solenoid is de- 
energized to maintain flow. 





me sTRcTED 
Onme 


STRAINER 








Other types “‘Sentry”’ Valves: high-pressure and low- 
pressure and over temperature shut-off valves avail- 


able. 


inion - 





‘ 
) 
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Mode! 3000 “Sentry” piston operated quick- 
opening valve opens instantaneously when the 
pressure above piston is released. Ideal for del- 
uge systems — and for remote opening and 
closing of fuel line. 


TO SPRLER HEAD, 
MUTOMATIC OR MANUAL 











Now Coppus brings you 
“Sentry” Valves for automatic protection 


These valves are patented quick- 
closing latch type and quick-opening 
piston type. All are full flow valves. 

Latch-type ‘“‘Sentry”’ valves are widely 
used in the chemical, petroleum and gas 
industries for closing automatically and 
instantaneously gas, process and fuel 
lines. The piston type valve can be auto- 
matically or manually opened and closed 


from any remote location. It is ideal for 
deluge systems, operates instantly; clos- 
ing of this valve is against the flow, elim- 
inating water hammer. 

Sizes run from 114” to a full 8”. For 
full information send for Coppus Bulle- 
tin 500 to Coppus Engineering Corpora- 
tion, 231 Park Avenue, Worcester 2, 
Massachusetts. 


ANOTHER 


COPPUS 


“BLUE RIBBON” PRODUCT 


LOOK FOR THE BLUE BAND THAT IDENTIFIES COPPUS QUALITY 


CuemicaL Encingerinc—November 1956 








35,000 barrels of 83% ammonium nitrate solutions are stored 
without corrosion in these aluminum tanks. Development wos a 
joint effort between Sohio Chemical Co., Chicago Bridge & Iron 


Se ae nea Pgs, . a ms 
iia 


» 


Co., and Aluminum Company of America. Alcoa Aluminum 
Alloy 5052 is used for sidewalls in thicknesses up to 1”. The con- 
sumable electrode process was used for all welding. 


SOHIO insures stable storage of 83% ammonium nitrate 
with two 35,000 barrel tanks of ALCOA ALUMINUM 


Aluminum will not render ammonium nitrate unstable! 
That's why Sohio Chemical Company chose Alcoa® 
Aluminum for two special 35,000 barrel tanks used to 
store 83°% ammonium nitrate solutions produced in a 
new $17-million petrochemical plant at Lima, Ohio. 
Now in full-scale production, the plant yields over 
300,000 tons of ammonia and derivatives yearly. 

Like so many other petrochemical producers, Sohio 
has found that Alcoa Aluminum provides an ideal 
answer to the problem of better, cheaper storage and 
handling of ammonium nitrate and nitrogen solutions. 
And the superior corrosion resistance of aluminum gives 
it extra-long service life under constant exposure to chem- 
icals and plant atmospheres normally corrosive to most 
metals. That makes Alcoa Aluminum the least expensive 
material to solve storage and handling problems when 
product protection and corrosion resistance are vital. 

The superior storage and handling performance of 
Alcoa Aluminum has been proved on-the-job in such 


100 


diverse applications as these: fertilizer solution storage 
tanks, nitrogen chilling exchangers, prilling towers, tank 
cars, piping and drums. A new Alcoa book, Process 
Industries Applications of Alcoa Aluminum, contains 80 
pages packed with performance and design data. To get 
your free copy, write to Aluminum Company of America, 
903-L Alcoa Building, Pittsburgh 19, Pa. 


ALCOA ©. | 
ALUMINUM | 


ALUMINUM COMPANY OF AMERICA | 








BEAT 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 
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Two Separate Circuits Mean 


Reliable 
Rectifier 
Operation 





Mercury Arc 
Rectifiers 


One of four metal-enclosed assemblies in 
a midwestern installation with a total 
capacity of 15,000 kw at 620 volts, de. 

/ 


1. Firing Circuit 


A small de excitation arc is automatically 
ignited only once, when the unit is started. 
It is then maintained on the mercury cathode 
of each rectifier tube. It offers advantages 
similar to a pilot light. Since it is far easier to 
maintain an arc than to start it, this feature 
reduces the chance of the excitron losing exci- 
tation during power supply disturbances. 


2, Phase Control Circuit 


A separate circuit utilizes the deionizing grid 
to obtain phase control. Grid-type phase con- 
trol permits operation in the clean region 
near the anode where ion density is lowest, 
instead of on the surface of the cathode mer- 
cury pool where there is turbulence and con- 
tamination. Reliability of phase control does 
not depend on the condition of the mercury. 
This is an exclusive excitron feature. 


Only Excitron Rectifiers For Complete Information on rectifier 


Provide Separate Circuits operation, call your nearby A-C office, or 
for these two all-important functions. Im- write Allis-Chalmers, Industrial Equipment 


proved operation results — one function is Syne, DED EAENSS 8, WaPROTEER 
never sacrificed for the other — you get opti- 
mum operation from each. 


ALLIS-CHALMERS 
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TYGORUST-; 





locks vinyl top coats to damp 
Hitmms OF Gry rusted steel 


. 


int <4 
yh seien chyna ® Holds surface preparation to a minimum 


against 3 ® Can be top coated within an hour 


corrosion ° Tygorust Primer licks the big problem in using viny]l- 
; based protective coatings: Adhesion. Not only does 
Tygorust assure a well bonded top coat to the steel it is 
to protect, but it does it economically. 


Forget sandblasting. Tygorust actually works better on 
rusted surfaces. Just wire brush loose or flaky rust 
and apply Tygorust. The steel can be dry or damp — 

it makes no difference. (You can brush or spray 
Tygorust on dry steel—damp steel should be brushed.) 
Use Tygorust on concrete, too. 


You can overcoat Tygorust with any finish material; 
but for real corrosion-resistance, make the finish coats 
Tygon—the corrosion-resistant paint that has stood 
the test of time. 


Contains a wealth of practical data in its 
many sections: how to simplify surface 
preporation; what top coating to use for 
over one hundred corrosive conditions; 
how many coots; how to maintain coot- 
ings in good condition; common spraying 
troubles ond how to remedy them. It's 


free on mee Ask for the Tygon Paint. —: a u ° é, , % T 4} EW ASK gr 


Division 


C iO 
AKRON 9, OHIO o6ns 


eeeeeeeeeeeeeeereere 
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V Pallmen Co: vevestaithetdie 


M. W. Kellogg subsidiary 
hasn’t yet decided whether 
or not to exercise its 
license for the Phillips’ 
polyethylene process. Re- 
portedly, a heavy forfeit 
must be paid if a plant 
isn’t built by early 1958. 


V Phillips Chemical is wrap- 


ping up pilot studies on a 
co-polymer of ethylene 
and another olefin (likely 
propylene). Commercial- 
ization looms. 


J Nitrogen dioxide and other 


nitrogen compounds can 
be made quickly and 
cheaply by exposing hot 
compressed air to radia- 
tion from  uranium-235. 
Rensselaer scientists see 
their new process as an 
easy route to nitric acid. 


JV Anaconda will build a $1- 
million pilot plant to 
study its new alumina- 
from-clay process. 


‘Chementator 


H, T. SHARP 


New titanium process under study 


A new fused-salt process for electrolytic 
production of high-purity titanium and 
titanium boride is now being studied at the 
University of Washington. Developed by R. W. 
Moulton, the new process has made laboratory 
amounts of over-99.0%-pure metallic titanium. 
And the main impurity is oxygen, no carbon 
or nitrogen is present. 

Using various ratios of K.TiFy, KCl and 
KBF,, Moulton has made several combinations 
of titanium and boron at current efficiencies as 
high as 60%. 

Much work remains to be done to set 
optimum melt ratios, operating variables and 
costs. (For example, B.O, used in place of 
KBF, might prove more economical.) Even at 
this stage, however, the researchers feel that 
production of TiB, appears to hold commercial 
promise. 


Japan tries novel mercury cell 


Paralleling the footsteps of the Germans, 
but trailing them by better than a decade, 
Japanese researchers have now developed a 
vertical, rotating-cathode, mercury cell. First 
commercial unit, a single 20,000-amp. cell, 
turns out 20 tons of sodium hydroxide per 
month at Asahi Glass’ Yodogawa plant. 

Though belated, and now only in the cradle 
stage when compared to the Germans, Jap- 
anese activity is running much hotter. They're 
also developing the cell for applications other 
than brine electrolysis. 

* Kanegafuchi Spinning Co. is studying 
the recovery of NaOH from waste sodium 
sulfate via a 2,000-amp. cell. 

¢ Fuji Lron & Steel has produced sodium 
phenolate with a 200-amp. pilot cell. 

On the other hand, the Germans, who had 
full-scale plants on stream even during the 
war (Chem. Eng., Jan. 1946, p. 113), are turn- 
ing cool toward the vertical cell. Development 
and expansion have slowed over the past 





CHEMENTATOR... 


decade. Their biggest plant, Chemische Werke 
Huels’ operation at Marls, has 190, 36,000- 
amp. units producing 5,500 tons/mo. of Clo, 
but it’s added only 20 cells in the past ten 
years. Major reason for the waning enthusi- 
asm: High capital cost. 

Japan’s interest in the vertical cell is 
spurred mainly by fast-rising costs of plant 
space and labor. The cell saves both. 

Asahi’s unit takes up some 25% less floor 
space than a horizontal cell making an equal 
amount of causcic. Compared on chlorine pro- 
duction basis: The rotating-cathode cell yields 
0.6 ton/sq. ft., the conventional cell 0.1 ton/sq. 
ft. And the vertical cell is said to be simpler 
to operate and maintain. 

Operating costs of a full-scale installation 
would run 30% under the present plant, Asahi 
figures. But it agrees with the Germans that 
capital costs would climb—to about 2.5 times 
that of a conventional unit. 

This dampens plans for immediate full- 
scale commercialization. But development 
work continues since Asahi expects labor and 
land costs to be high enough to justify use of 
vertical cells before long. 

Asahi’s rubber-lined, steel cell measures 


8%, ft. high, 61% ft. wide and 61, ft. long, takes 
1,625 lb. of mercury. Six graphite anodes fit 
between five cast-iron circular cathodes. Puri- 
fied brine feeds in above the level of the 


mercury. 

Cathodes rotate through mercury bath and 
carry a mercury film into the brine. Amalgam 
formed is wiped off the cathodes when they 
rotate through the mercury again, and pumped 
to a graphite-packed denuding tower for hy- 
drogen and caustic soda recovery. Depleted 
brine and chlorine overflow are separated to 
recover the Clo. 


Fueling a boom with KOH 


Dow Chemical is now installing a battery 
of mercury cells (of its own design) at its Pitts- 
burg, Calif., plant to triple its caustic potash 
capacity. Dow’s expansion, due to be com- 
pleted early next year, is the latest symptom 
of the ever-quickening swing to heavy-duty 
liquid synthetic detergents (Chem. Eng., Sept 
1956, p. 275). 

These detergents are based on tetra 
potassium phosphate instead of the tetra 
sodium phosphate used in other type of clean- 
ing agents because TPP is more soluble, can 
pack more cleaning power into the product. 
But to make TPP for this use requires high 
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purity KOH—most readily made by the mer- 
cury cell technique. 

Right now, output of mercury cell KOH is 
a relatively small part of total potassium hy- 
droxide production. But it’s growing fast and 
will continue to grow with the rapidly expand- 
ing liquid detergent market (now about 10% 
of the total synthetic detergent market). And 
at least one major soap firm says firmly, 
“We're betting much of our future growth on 
the liquid synthetics.” 

You can bet that other KOH capacity 
hikes will follow Dow’s move in the months 
ahead. 


Two more reduce iron ore in fluid beds 


Two more fluidized-solids processes for 
direct reduction of iron ore have joined the 
method developed jointly by Hydrocarbon Re- 
search, Inc., and Bethlehem Steel (Chemen- 
tator, May 1956, p. 110) in bidding for steel 
industry interest. 

U. S. Steel now has a direct-reduction pilot 
unit running at its Chicago works and is 
now studying the process cost picture. And a 
process developed by MIT’s Warren K. Lewis 
is being pilot-planted by Arthur D. Little, Inc., 
Cambridge, Mass. The latter is said to be the 
only completely continuous process for direct 
reduction of iron ore. 

Unlike the HRI-Bethlehem process which 
uses pure hydrogen, relatively low reaction 
temperature (about 900 F.) and relatively 
high pressure (about 400 psi.), both USS and 
Lewis operate at high temperatures (1,100- 
1,700 F. and 1,380-1,740 F. respectively) and 
much lower pressures. 

USS uses hydrogen as the reducing agent, 
but it has also explored the use of mixtures 
of hydrogen and carbon monoxide (U. 5. 
2,752,234). 

Lewis’ patent (U.S. 2,711,368 assigned to 
Esso Research and Engineering) describes the 
basic process now being tried at ADL. 
Methane is the reducing agent in a multistage 
operation. Methane and air enter the process 
at one end, Fe.O, and metallic iron enter at the 
other. The methane, and some CO and H, 
formed by methane cracking in the chamber, 
reduces the Fe.O,. Exit stream contains 70- 
95% Fe and 5-30% FeO by weight. Though 
not a true sponge iron, this mixture is an ex- 
cellent feed for the open hearth. 

Work proceeds and Chemical Engineering 


(Continued on page 108) 
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Another client benefits from a Badger 
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An Achievement of 
Creative Engineering: 





STYRENE 
FROM 
GASOLINE! 








The plant that “couldn't be buiit'’ 
now under construction 


At Cosden’s Big Spring, Texas, refinery, Badger is erecting 
the first plant ever designed for the recovery of ethyl benzene 
by distillation. The process first became commercially prac- 
tical when Badger Engineers developed Ultra-fractionation. 

Now, instead of marketing catalytic reformer effluents as 
mixed solvents, this new distillation process will make it 
possible for the client to produce a pure product with a far 
higher profit margin. 

This achievement in Creative Engineering*, like all in- 
tangibles, can never be shown on the blueprints. Yet it is 
the “Precious Plus” in Badger’s performance that is making 
Cosden’s plant possible! 

Other leading companies, too, find Badger’s plus in per- 
formance of precious advantage — whether their need is 
design, engineering or construction. How else explain the 
unusual growth Badger is enjoying? 


¢ 


In Europe 
ENGINEERS oC 


"Precious Plus’”’ 





} 

















a You need new ‘‘yardsticks'’ to measure the 
plus performance of Badger. For the abilities of this 
dynamic organization go far beyond what can be shown 
on blueprints—and it's such intangibles that add up 
to better processes and plants, faster and at lower cost 
*Creative engineering . . . whether your process 
problem is common of complex, Badger engineers 
solve it with fresh thinking that frequently pro 
duces new efficiencies, unexpected savings 
Broad experience Badger Engineers are more 
than competent—most staff members are recog 
nized authorities in their fields 
Key Mon operation the Badger man who 
submits your proposal is atways a principal 
the Key Man responsible for the execution of your 
job. Clients say, ‘This is the Badger difference 
that makes the difference."’ 


900 


BADGER 


always 


MANUFACTURING 


COMPANY 


230 Bent Street, 
60 East 42nd Street 

Badger Comprimo WN. V,, 

INTRACTORS o@ DESIGNERS 


Cambridge 41, Massachusntts 
New York 17, New York 





The Hague, Holland 
@ MANUFACTURERS 


’ important Toolftor the 
\ \ Process Industries 





X Contiguous proeegsing requirements in the ruary lst of this year. The tried and tested 


“, Chemical, Industrie®bave placed an’ ever 
Wncreasing emphasis on ‘eentrifugal force. 
Réunding out am existing line 6fequipment, 
DorrOliver is now marketing the products 

of the Merco CentrifugalpCompany which 

yas consolidated with Dorr-Olivéervon. Feb- 


The Merco Centrifugal Separator ... a con- 
tinvous, versatile centrifuge for microscopic par- 
ticle segregation down to 1 micron, for washing 
and concentration or for soluble recovery. Features 
built-in hydraulic hoist, overhead bearing and 
stainless steel rotor and housing. Bulletin No. 4051, 


Mereo Centrifugal Separator and the mew 
Mercone Centrifugal’Screen can gow be 
teamed up with’@ wide variety of DorrClone 
Classifier designs to meet any wet processitig 
problem where the use of centrifugal force is 
indicated, 


The Mercone Centrifugal Screen... a new 
unit combining the outstanding features of a cen- 
trifuge and o screen. Operation is completely con- 
tinuous permitting large throughput capacity. 
Cyclo drive operates screen and helix at positive 
differential speeds . . . solids are conveyed along 
the screen and discharged in a dry state. Bulletin 
No. 1555. 
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The M DorrClone . .. Combines molded rub- 
ber block cyclones in diameters of 30 and 50 
mm installed in a common housing. Type M-30 
(containing twenty 30 mm dia. units — illus- 
trated at right) separates at 8-10 microns and 
Type M-50 (containing ten 50 mm dia. units) 
at 15-20 microns. Bulletin No. 2504, 


# 


The P-50 DorrCione 
...@ 50 mm dia. wet 
cyclone constructed en- 
tirely of porcelain. Ca- 
pacities vary from 7.5 
GPM at a feed pres- 
sure of 7.5 psi up to 
30 GPM at 80 psi. 
Leaflet No. 2505. 


The FR DorrClone... «a completely rubber lined 
wet cyclone in diameters of 6”, 12” and 24”. 
Features a fixed feed opening and varying vortex 
finder and apex openings. Capacities vary from 
a lower limit of 50 GPM for the 6” unit to 1550 
GPM for the 24” unit. Average separations range 
from 25 microns in the 6” to 60 microns in the 24”. 
Bulletin No. 2503. 


Illustrated on these pages are several of the de- 
signs Dorr-Oliver has used to harness centrifu- 
gal force for the process industries. Only by 
carefully analyzing the problem can the cor- 


DorrClone, Merco and Mercone 
TM Reg. U. S. Patent Office 


The TM DorrClone . . . combines number 
of 10 or 15 mm dia. cyclones in a common 
housing with all cyclones in each stage op- 
erating in parallel. Up to three stages can 
be incorporated in a single unit for separa- 
tions in the order of 2-3 microns. Bulletin 
No. 2502. 


rome 


xh 





rect unit specifications be determined. Any or 
all of the bulletins listed are free on request. 
When writing we suggest you include a brief 
outline of the particular application you have 
in mind. Dorr-Oliver Incorporated, Stamford, 
Connecticut. 


 oRR-ConuriverR 


‘in corRrrORAT €E DO 


MS WORLD-WIDE RESEARCH + ENGINEERING EQUIPMENT 
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will have a detailed description of the Lewis 
process and ADL’s pilot plant in an early 
issue.) 

Steel industry people, mindful of past 
failures with direct-reduction processes, are 
nonetheless watching these fluid-bed methods 
closely. Main attraction is their relatively low 
capital cost compared to the traditional—and 
reliable—blast furnace. 

In addition, fluid-bed units may be eco- 
nomical in small sizes, while blast furnaces 
have to be big to be economical. 

And if steel scrap prices continue to climb 
—they’ve risen more than 40% in the past 
year—direct reduction may mean lower op- 
erating costs, too, 

But don’t look for direct reduction to sup- 
plant the blast furnace. Where coking coal is 
available, the blast furnace will long have an 
economic edge. But in our Southwest or in, 
say, India, direct reduction holds considerable 
promise. And some steel industry observers 
look for Jones & Laughlin to announce that it 
will soon use the HRI-Bethlehem process at a 
Texas location. 


New process for pickle liquor disposal 


A newly developed process for recovery 
of pickle liquor also has the attention of the 
steel industry (see above). 

Developed in West Berlin by Zahn & Co., 
and now in sucessful commercial operation, 
it ends a waste problem by regenerating sul- 
furic acid and recovering the iron sulfate as 
the monohydrate—without the need for a 
crystallization plant. One or two U. S. firms 
are reported seeking rights to manufacture 
equipment for the process. 

Essentially, Zahn runs hot, spent liquor 
to a spray dryer where a hot-air jet drives 
off water leaving a slurry of monohydrate 
crystals in concentrated sulfuric acid. 

Centrifuging and filtering separate the 
crystals, adding dilute H.SO, regenerates the 
acid to bath strength. 


Barrett to make phthalonitrile 


First large-scale commercial production of 
phthalonitrile, a pigment intermediate, will 
start next summer at the Edgewater, N. J., 
plant of Allied’s Barrett Div. A new Barrett- 
developed process will be used. 

Output from the multi-million-lb./yr. unit 
will enable phthalocyanine pigment producers 
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to make step-saving changes in their produc- 
tion processes. Before 1942, imported phthalo- 
nitrile was the chief source of these high- 
quality pigments (though DuPont once had a 
captive production). 

Short supply and high price of the im- 
ported product spurred a switch to a more 
difficult phthalocyanine synthesis starting 
with phthalic anhydride and urea. (For more 
on phthalocyanine pigments, see Chem. Eng., 
May 1956, p. 138.) Barrett expects to price its 
product well below that of imported phthaloni- 
trile (now about $1.05/lb.). It will sell develop- 
ment quantities for 75¢/lb., and looks for the 
price to drop even lower when the new plant 
comes on stream. 


New centrifuge works at 100 psi, 300 F. 


Process streams at up to 100 psi. and 
300 F. can now be centrifuged on a continuous 
basis right on the line—without extra steps. 
Dorr-Oliver’s new Merco pressure centrifuge 
is the first plant-size centrifuge to work at 
these pressures and temperatures. 

In its first industrial use, the new machine 
is separating abrasive, clay-like, catalyst par- 
ticles from solutions of polyethylene in hydro- 
carbon solvent. But on any high-pressure job 
at either low or high temperature, the pres- 
sure centrifuge can substantially reduce proc- 
essing time and cost since the slurry doesn’t 
have to be cooled or depressurized before 
centrifuging. 

D-O’s new unit works the same as other 
Merco centrifuges, performs the same basic 
separations, but it incorporates a number of 
features for high pressure operation. High 
internal pressures are held by a new housing 
closure that allows the shaft to deflect nor- 
mally during rotation. 


Industry bids for uranium plant contract 


Seven industrial firms have responded to 
the Atomic Energy Commission request for 
help in producing refined uranium salts. 
(Chementator, Oct. 1956, p. 108). These salts 
now are produced in government-owned plants 
operated for the commission by civilian con- 
tractors. 

AEC requested proposals from industry 
to supply uranium trioxide, uranium tetra- 
fluoride, or uranium hexafluoride under five- 
year contracts. Contracts will be acceptable 


(Continued on page 110) 
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If 
you 
need... 


.»- this uniform, large crystal oxalic acid for «ee OF this superior fine crystal oxalic acid 
packaging radiator cleaners, wood bleaches .. . for process use... 


Preferred by repackers and industrial 
users the country over! Here’s why: 


USES 
Unvarying purity! Always assays a min- 


i+ maa - imum of 99.2% C2H:O4 * 2H20. 


Uniform crystal size! Flows more freely, 
has less tendency to form agglomerates, 
gives better performance. 


For producing or proces- 
sing leather, textiles, dyes, 
pentaerythritol, plastics, 
drugs and chemicals. Top-quality appearance! Clear, color- 


rystal lw h ti 
For laundry sours ond rust less crystals always have exceptional 


removers, 


sparkle and top-quality look. 


Coast-to-coast service! Readily avail- 
able from General Chemical distribution 
points in industrial centers from coast- 
to-coast. 


For a markedly superior product, plus 
convenient service, make your next 
Oxalic order General Chemical. Call 
or write your nearest General Chemi- 
cal office listed below. 


GENERAL CHEMICAL DIVISION 


Available in convenient, 


ALLIED CHEMICAL & DYE CORPORATION 


easy-to-handle 100-lb. 40 Rector Street, New York 6, New York 
bags and 400-lb. fibre 4 Offices: Albany * Atlanta *¢ Baltimore * Birmingham ¢ Boston * Bridgeport + Buffalo 


Charlotte * Chicago * Cleveland « Denver ¢ Detroit « Greenville (Miss.) * Houston 


drums. Jacksonville * Kalamazoo * Los Angeles * Milwaukee * Minneapolis * New York 








Basic Chemicals for American Industry 
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Philadelphia ¢ Pittsburgh ¢ Providence ¢ San Francisco * Seattle « St. Louis * Yakima (Wash.) 
In Canada: The Nichols Chemical Company, Limited « Montreal * Teronte * Vancouver 
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for rates of delivery up to 5,000 tons U,0, 
equivalent per year. Deliveries will begin 
April 1, 1959. 

The seven proposals received by the Oc- 
tober 1 deadline came from: Union Carbide 
Nuclear, Koppers Co. and Kennecott Copper 
(joint proposal), Dow Chemical, Climax 
Molybdenum and Mallinckrodt (joint pro- 
posal), Allied’s General Chemica] Div., Vitro 
Corp. and Twentieth Century Materials Corp. 
(Twentieth Century is a newly formed com- 
pany. Reportedly, it was set up by a group of 
Denver-based uranium operators.) 

AEC expects to complete evaluation of 
the proposals by about Jan. 1, 1957. In evaluat- 
ing, overall cost to the government for procur- 
ing the desired uranium salts will be a prime 
consideration, AEC says. 

Among other things, proposals were sup- 
posed to include a cost breakdown of proposed 
price including information as to how plant 
amortization and interest charges have been 
computed and a complete itemized description 
of and cost estimate for construction of the 
proposed plant. Under the terms of the pro- 
posal, any contractor can purchase his initial 
uranium concentrates directly from AEC and 
sell back the refined sales if he desires. He is 
also free to make concentrates or to buy from 
other producers. 

The program is part of the commission’s 
efforts to increase private participation in 
the uranium industry. AEC officials regard 
the response by seven firms as “good.” 

Existing feed materials operations are 
operated for AEC by National Lead, Mallin- 
ckrodt and Union Carbide Nuclear. Another 
AEC plant, also to be operated by Mallin- 
ckrodt, is being constructed at Weldon 
Springs, Mo. 


New synthesis route called feasible 


Gas-phase chemical reactions in a lumi- 
nous high-frequency electrical discharge are 
now “commercially feasible,” according to 
Lord Manufacturing Co., Erie, Pa. Lord has 
been studying the method since 1944, says it 
opens a new route to hard-to-make chemicals 
—especially when synthesis requires high acti- 
vation energy at relatively low reaction tem- 
peratures. 

Essentially, the method involves activa- 
tion, formation and subsequent removal of 
products in zones of controlled—and inter- 
related—pressure, temperature and residence 


time as the reactants pass through a radio 
frequency field of decreasing intensity. 

Lord holds a patent (U. 8S. 2,684,329) on 
the technique, and a patent application now 
pending covers new and improved methods for 
using it. Most promising synthesis studied so 
far is the production of anhydrous hydrazine 
from ammonia. Yields are said to warrant 
further study on a pilot-plant scale. 

Production of high-energy fuels for 
rockets and missiles, synthesis of inter- 
mediates for high-temperature-resistant poly- 
mers and other high-activation-energy ma- 
terials also figure in Lord’s plans for future 
research. Several companies are reported in- 
terested in the development and Lord may 
team up with one to handle future research, or 
it may license the method to one or more 
others. 


Becco betters in-situ epoxidation 


A new technique developed by Food Ma- 
chinery & Chemical’s Becco Chemical Div. may 
lower costs in present in-situ epoxidation proc- 
ess and make continuous-flow processing prac- 
tical for the first time. 

To make these in-situ processes competi- 
tive, the costly sulphonic acid cation exchange 
resins that catalyse the epoxidation reaction 
must be re-used. But these resins are attacked 
by the oxidizing medium used in the reaction 
and in re-use begin to fragilate, swell and 
degrade. This shortens resin life, adds to 
handling difficulties and lowers the reaction 
efficiency. 

At the American Oil Chemists’ Society 
meeting (Chicago, Sept. 24-26), Becco re- 
searchers revealed that this attack is induced 
and catalysed by metal contaminents in the 
resin and that it can be stopped by: 

¢Giving commercial resins an acid- 
wash to remove contaminents. 

eAdding a sequestering agent—250- 
1,000 ppm. of polyamino carboxylic acid—to 
the epoxidizing medium to tie up any contami- 
nents in the raw material, reagents or equip- 
ment. 

¢ Using resins with a higher degree of 
cross-linking than usual. 

Combining these techniques, Becco says, 
does the best job of increasing resin life and 
process efficiency. 


For more of WHAT’S HAPPENING 
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Joining the Olin Mathieson fleet 


Here is one of the six new 1400-ton barges which will 
serve users of Mathieson chemicals. These 195-foot, 
all-steel barges are weather tight; the rolling hatch covers 
can be moved to expose 50% of the hold for 

easier loading and unloading. 

The efficient use of water, rail and highway 
transportation helps customers get the full benefit of 
Olin Mathieson’s multi-plant facilities. Whether you order 
by barge, car, truck, or drum, Olin Mathieson’s 
experience with the logistics of the chemical process 
industries will enable you to buy to better advantage. 
Call your Olin Mathieson representative for 
complete information. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 


MATHIESON 
4525 


INORGANIC CHEMICALS: Ammonia - Bicarbonate of Soda - Carbon Dioxide - Caustic Potash - Caustic Soda - Chlorine - Hydrazine and Derivatives - Hypochlorite 
Products - Muriatic Acid - Nitrate of Soda - Nitric Acid - Soda Ash - Sodium Chiorite Products - Sulphate of Alumina - Sulphur (Processed) - Sulphuric Acid 


ORGANIC CHEMICALS: Ethylene Oxide - Ethylene Glycols - Polyethylene Glycols - Glycol Ether Solvents - Ethylene Dichloride - Dichloroethylether - Formaldehyde 
Methanol - Sodium Methylate - Hexamine - Ethylene Diamine - Polyamines - Ethanolamines - Trichlorobenzene - Polychlorobenzene - Trichlorophenol 
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FP ratocrapnic 
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ooK at the actual size illustration above. 
Notice how horizontal chart travel assures 
quick, easy readability. Side writing pens mean 
accurate reading of chart record. The entire 
instrument may be withdrawn from case, mak- 
ing visible a 14 hour chart section, without 
interrupting operation of the recorder or controller 
in any way. There are no other instruments 
like these using full four inch charts. 
F&P Ratographic Recorders may be quickly 
interchanged from the front of the panel. Serv- 
icing is simple. Automatic seal-off. Consider 
the continuous chart rewind with handy daily 
tear-off. Consider the removable pens, fed from 
an adequate ink supply reservoir. Yes, con- 
sider all the F&P Ratographic advantages and 


i5|17 20 
sie J 


AS 
2 


Fischer & Porter has the answer...it’s READABILITY 


you'll buy no others. 

These instruments mount readily on conven- 
tional or graphic panels. Specify any of many 
options and F&P has the answer. A single F&P 
Ratographic Recorder in use will convince you 
of their versatility, high accuracy and depend- 
ability. That’s a firm assurance. Write today 
for complete information or specific quotations. 
Fischer & Porter Co., 216 County Line 
Road, Hatboro, Penna. 


Illustrated Literature on Request 

Catalog 55-20 is a complete, detailed 
report on the multiple applications, 
the many options available in F&P 
Ratographic instruments. Write for 
it today. No obligation, of course. 








PROCESS tNSTRUMENTATION 





Fp FISCHER & PORTER CO. stor, r+ 
ee COMPLETE 
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What’s Happening 





NOVEMBER 1956 FEATURE NEWS 


Urea-Adduct Process Gains Ground 


Indiana Standard is latest to use this novel separa- 
tion technique; two other refiners also dewax oils 
via extractive crystallization. 


On-the-Run Blending Yields Solid Benefits 


Automatic scales add ingredients continuously, 
conveyor-mixer blends them continuously to uni- 
form product. 


Fermentation Catalyzes Enzyme Business 


Discovery that enzymes could be produced easily 
and cheaply by cultivation of micro-organisms is 
basis of today’s commercial enzyme industry. 


Pure Oil Co., recently announcing its new Iso- 
merate process, swells the number of commercially 
available isomerizing proceses to five. 


New Process Pulps Hardwoods 


Chips substitute for the usual logs in making 
groundwood pulp, dealing strategic blows to to- 
day’s twin shortages of newsprint and softwoods. 


Convention Calendar 








FORMATION of urea adduct takes place in this reactor at Deutsche Erdoel’s spindle-oil plant. 


Urea-Adduct Process Gains Ground in 


© Indiana Standard is latest to use this novel separation technique. 


© Two other refiners also dewax oils via extractive crystallization. 


@ Many more have investigated this process; Shell cites improvements. 


Extractive crystallization 
with urea — long hotly re- 
searched, lately much heralded 
but rarely used way to separate 
hydrocarbons—is taking a most 
impressive stride down its 
often-detoured road to full- 
scale commercialization. 

Standard Oi] Co, (Ind.) is now 
bringing on stream at Whiting 
a $2-million plant that will pro- 
duce more than 10 million gal./ 
yr. of low-pour-point (—70 F.) 
lube oils by selectively locking 
wax-forming paraffins into fil- 
terable urea-complex crystals. 
Product is destined mainly for 
military Arctic use. 
> Indiana Makes Three — The 


new plant marks the world’s 
third and largest commercial 
application of this separation 
technique. All three users are 
doing the same type of separa- 
tion—dewaxing. 

Deutsche Erdoel A. G. (Heide, 
Germany), on stream since July 
1955, produces 50 tons/day (ap- 
proximately 5 million gal./yr.) 
of low-pour-point diesel and 
spindle oils via the urea route. 
And L. Sonneborn Sons, Petrolia, 
Pa., first (1950) to commercial- 
ize the process, goes after tiny 
traces of wax for a really low- 
cloud-point white oil. 
>No Refrigeration Needed— 
While its more enthusiastic fans 


tout the process as a coming, 
all-round separation scheme to 
challenge distillation and ex- 
traction, it looks like extractive 
crystallization’s commercial tri- 
umphs will continue to come in 
dewaxing jobs, for the time be- 
ing, at least. Indiana’s Vice 
President M. G. Paulus points 
out why: 

eUrea crystallizes wax- 
forming paraffins at room 
temperature, saves the refrigera- 
tion costs levied against low- 
temperature processes. 

eUrea cages all the wax- 
forming paraffins, even those 
that escape removal in conven- 
tional low-temperature dewax- 
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=» Dewoxed oil 


PROCESS operates at room temperature, avoiding use of refrigeration. 


Lube-Oil Dewaxing 


ing operations. Thus the new 
process provides a_ virtually 
wax-free oil with rock-bottom 
pour point, formerly made only 
from rare, wax-free crudes, 
> Discriminating Urea — Key 
phenomenon of the process, ac- 
cidentally hit upon by German 
chemist Bengen in 1940, is 
urea’s remarkable discrimina- 
tion when it comes to hydrocar- 
bons. It will form a complex 
(adduct) only with straight- 
chain hydrocarbons, never with 
branched, ring or cyclic ones. 
Using the normal hydrocarbon 
molecule as a_helical-shaped 
mandrel, urea forms a honey- 
comb cage around it; together 
they drop out of hydrocarbon 
mixtures as long, needle-shaped 
crystals. Heat or water will 
break up the adduct. 

As some 80 patents emphati- 
cally testify, this phenomenon 


suggests a wide variety of 
hydrocarbon separation jobs 
besides dewaxing. But to date 
none has proven commercial. 
Phillips (Bartlesville, Okla.) 
investigated the upgrading of 
jet fuels but set the project 
aside as uneconomical, Emery 
Industries (Cincinnati) reports 
a similar fate to its try at puri- 
fying fatty acids with urea. 
> Stumbling Blocks—Volumin- 
ous adduct (three times the 
volume of the feed) is tough 
to handle, requires big equip- 
ment; over-all process needs 
many stages—filtration, wash- 
ing, distillation—to recover re- 
agents, purify product streams. 
For low-pour-point oils, sav- 
ings in refrigeration or beating 
the need for wax-free crudes 
balances out these drawbacks. 
Otherwise the added expense 
would mean commercial suicide. 
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Shell Petroleum Co.’s Thorn- 
ton Research Centre, Chester, 
England, reports a flowsheet 
that sidesteps some of these 
problems. Tried in a 3-gal./hr. 
pilot plant, it eliminates filtra- 
tion and washing steps, keeps 
adduct in suspension to ease 
handling. Though not yet ready 
for commercialization, it points 
the way extractive crystalliza- 
tion may travel if it’s to com- 
pete for other separation jobs 
besides dewaxing. 
> Urea in Solution—Though no 
process details have been re- 
leased, Indiana Standard’s new 
plant will probably follow in 
essence the successful flow- 
sheets of Deutsche Erdoel and 
Sonneborn. These differ only in 
minor aspects. 

Deutsche Erdoel uses an 
aqueous solution of urea; 
Sonneborn uses a methanol so- 
lution. In the presence of water 
very little urea dissolves in the 
hydrocarbon phase, making its 
recovery much easier. On the 
other hand, presence of alcohol 
in the reaction mass speeds ad- 
duct building and keeps operat- 
ing temperatures down to favor 
crystallization. 

To control temperature the 
Germans introduce low-boiling- 
point methylene chloride. And 
to facilitate urea recovery Son- 
neborn introduces water at the 
decomposition step. 
>How Germans Do _ It—At 
Deutsche Erdoel’s plant, equal 
volumes of oil, methylene chlo- 
ride and aqueous urea (satu- 
rated at 70 C.) are charged irto 
a vigorously agitated reaction 
tank. Crystallization begins al- 
most immediately. Heat of the 
exothermic adduct-building re- 
action boils the methylene chlo- 
ride. To keep the reaction hum- 
ming at the desired temperature 
(35-45 C.) methylene chloride 
vapor is piped to a water-cooled 
condenser and refluxes to the 
reactor. 

On its way from reaction 
tank to filter, the reaction mass 
gets added mixing, to insure 
maximum adduct formation, in 
a baffled pipe. Part of the stream 
recycles to inoculate the next 
reaction mass with crystal-pro- 
moting seeds. 

Dewaxed oil runs through the 
filter to a solvent recovery 
plant. There water and methy! 
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WHAT’S HAPPENING .. . 


IMPROVED process may come out of Shell’s pilot plant in England. 


ene chloride are removed by 
settling and distillation, yield- 
ing the dewaxed oil product. 
> Urea Recovery—Filter cake, 
composed chiefly of the paraf- 
fin-urea adduct, is washed to 
remove any dewaxed oil cling- 
ing to its surface, then trans- 
ported to the decomposer—an 
agitated tank similar to the re- 
action vessel. Direct steam 
heats the adduct to 75 C., 
breaks it down to urea and 
normal paraffins. Methylene 
chloride that adhered to the 
adduct surface is driven off as 
vapor, condensed and_ re- 
covered. 

Urea solution and paraffins 
separate spontaneously in a 
settling tank. The paraffin 
layer, containing residual 
traces of methylene chloride, 
goes to a distillation tower for 
solvent recovery. Byproduct 
paraffins are being marketed to 
improve process economics. 

Lower layer consists of di- 
lute aqueous urea solution plus 
some methylene chloride. It is 
heated to 80 C. in a steam ex- 
changer, concentrated to sat- 
uration at 70 C, Water removed 
in the concentration step is 
used in the decomposer to help 
break up the adduct. Concen- 
trated urea solution, with some 
makeup, is reused in the reac- 
tion step. 
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> Shell’s Variation — Though 
Shell’s process requires longer 
retention time for adduct build- 
ing, it eliminates the necessity 
for filtration and washing steps. 

By making the adduct sur- 
face hydrophilic with surface- 
active agents, Shell keeps the 
adduct suspended wholly in the 
aqueous phase. Dewaxed oil 
separates neatly from this 
phase so that simple sedimen- 
tation gives easily handled ad- 
duct-water suspension, free of 
dewaxed oil. 

Shell uses sodium alkyl sul- 
fates as surface-active agents, 
isopropyl alcohol as_ solvent 
and aqueous urea solution satu- 
rated at 35 C. (60% concentra- 
tion). These materials are 
mixed with the hydrocarbons 
while being pumped through six 
cascade-hooked agitated reac- 
tion tanks fitted with water- 
cooled coils. 

Cold separation gives an 
aqueous phase containing the 
adduct in suspension and an or- 
ganic phase of extracted hydro- 
carbon and alcohol. Adduct is 
decomposed with steam heat, 
with hot separation giving ex- 
tracted paraffins and aqueous 
urea. Solvent recovery columns 
remove alcohol from the de- 
waxed product and from the 
paraffin byproduct. 
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Reichhold Gets Into 


Melamine Resin Field 


Reichhold Chemicals will be- 
come a melamine resin producer 
under a license agreement re- 
cently made with American 
Cyanamid. Initially the new 
products will come from the 
firm’s Elizabeth, N. J., Detroit 
and San Francisco plants. 

Another new Reichhold ven- 
ture: Plasticizers, to be made at 
its Elizabeth and South San 
Francisco plants. The reason: 
To provide a captive outlet for 
its recently expanded output of 
phthalic anhydride. 


U. S., Canada to Get 
New HF Producers 


Producer of elemental phos- 
phorus and phosphorus prod- 
ucts, Shea Chemical Corp. plans 
to diversify into hydrofluoric 
acid and related products. Con- 
struction of a multi-unit plant 
will get under way as soon as a 
site is chosen along the Ohio 
River. Initial production is ex- 
pected by June 1957. 

In Canada, Nichols Chemical 
Co., subsidiary of Allied Chem- 
ical & Dye, has started to con- 
struct at its Valleyfield, Que., 
works a liquid hydrofluoric acid 
plant—first such plant to be 
built in Canada. Both aqueous 
and high-purity anhydrous prod- 
ucts will be made. The company 
is also considering the manufac- 
ture of derivatives. 


Monsanto to Make 
Polyethylene in U. K. 


Monsanto Chemicals Ltd. has 
started construction of a $23.8- 
million, 10,000-ton/yr. poly- 
ethylene plant at Fawley in 
Hampshire, England. The plant 
will be adjacent to Esso’s refin- 
ery, from which it will draw 
feedstock. 

The polyethylene plant is the 
first stage of a long expansion 
program planned by Monsanto. 
Upcoming are copolymers of 
acrylonitrile, butadiene and 
other monomers. And a major 
plant is to be constructed for 
the manufacture of acryloni- 
trile, not yet made in Britain. 








Let ug make this 
demonstration 
tight in your office 


See How The Trackmobile Can Lower 
Your Freight Car Handling Costs! 


Avoiding bottlenecks with road-to-track flexi- 
bility is just one of the many features of the 
Trackmobile that provides faster, lower cost 
freight car handling. It quickly hauls, switches 
and spots . . . clogged sidings and heavy traffic 
present no problems. It’s a safe, proven method 
of moving cars . . . firms throughout industry 
are using one or more in their yards, Discover 
the many Trackmobile benefits . . . see Whit- 
ing’s new color slide film, ‘“The Economies of 
Freight Car Moving’”’ in your office. It tells a 
complete story but requires only a few minutes 
of your time. Write or phone us today and a 
showing will be arranged at your convenience! 


WHITING CORPORATION 
15669 Lathrop Avenue, Harvey, Illinois 
Phone: Harvey, EDison 1-4000, Extension 202 


Manufacturers of Cranes * Trambeam + Trackmobile 
¢ Foundry, Railroad, and Chemical Processing Equipment 


See this informative color slide film, 


“The Economies of Freight Car Moving" now 


write or phone for a showing at no obligation to yo 
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WHAT’S HAPPENING .. . 


On-the-Run Blending Yields Solid Benefits 


Elevated hoppers feed as many 
as six different dry ingredients. 


Automatic scales add ingre- 
dients continuously to con- 
veyor-mixer. 


rials continuously to uniform 
product. 


Automatic drumming marks 
end of swift passage through 
the line. 


1 
2 
3 Conveyor-mixer blends mate- 
4 


Dry compounding of chemi- 
cal specialties, formerly a batch 
operation, is now an automatic, 
continuous-flow process’ at 
Turco Products’ new $1-million 
Wilmington, Calif., plant. 

Raw materials move from 
feed hoppers through auto- 
matic weighers into a continu- 
ous conveyor-mixer which de- 
livers the compounded product 
directly to an automatic pack- 
aging station. Time of passage 
through the compounding line 
is as low as 2 min., compared 
with holdup times of 20-60 min. 
in the previously used batch 
mixers. 
> Fast, Accurate—Turco’s ad- 
vanced approach to materials 
handling in its “dry line” has 
yielded these benefits to both 
compounder and customer: 

*Unprecedented order-fill- 
ing speed. Entire orders are 
frequently compounded and 
shipped in one day. 

¢ More precise quality con- 
trol. Formulating accuracy is 
98-99.9%, depending on particle 
size and density. 

eLow inventories. Neces- 
sary inventories are less than 
half of previous raw-material 
and finished-product inventory 
levels. 

eLower costs. More effi- 
cient materials handling puts 
the squeeze on direct-labor 
costs per unit of product. 

¢ New product possibilities. 
Indications are that the poten- 
tial of the new facilities is prac- 
tically unlimited. 
> Careful Scheduling—Because 
of watchful care, Turco is al- 
ready reaping benefits from 

careful scheduling. 
PACKAGING is electronically controlled via fast- and slow-fill valves. Because of the speed with 
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Creative Chemistry ... RB 


Your Partner in Progress 


Weed killers? 


@ “Phenol is the backbone of the 
thermosetting plastics industry.” 

But the wide range of other products 
which use some form of phenol is indi- 
cated by the illustrations here. 

Whether you make weed killers, oil addi- 
tives, plasticizers, synthetic resins, explo- 
sives, dyes, disinfectants, or pharmaceuti- 
cais, you can count on Reichhold as a 
dependable source for top quality phenol. 
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Oil additives? 


Whats your need 


for top quality 
Phenol? 


With RCI Puenor you can be sure of 
quality control because Reichhold not only 
sells its phenol but uses it. RCI produces 
phenolic resins for everything from high 
pressure laminates to plywood glues. 

RCI can deliver phenol to you fast in any 
part of the country —in drums or tank cars, 
whichever suits your storage facilities. Next 
time you need phenol, in any quantity, get 


in touch with Reichhold. 


’ REICHHOLD 


Synthetic Resins * Chemical Colors + Industrial Adhesives + Plasticizers 
Phenol « Formaldehyde * Glycerine + Phthalic Anhydride 
Maleic Anhydride » Sodium Sulfite + Pentaerythritol + Pentachlorophenol 
REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 





WHAT'S HAPPENING .. . 


WEIGHING machines operate with- 
in tolerance limits of 0.5%. 


which the new dry line can fill 
orders, raw-material, finished- 
product and container shipping 
schedules must be set up with 
more precision than ever. Much 
more than a hairline schedul- 
ing error could hold up a run, 
leaving the dry line with noth- 
ing to do but twiddle its mixers. 
> Dry Line Equipment—Tur- 
co’s dry line consists essen- 
tially of a series of six auto- 
matic-weighing hoppers which 
gravity-feed various dry in- 
gredients at preset rates into a 
72-ft.-long continuous conveyor- 
mixer. The ingredients are 
continu- 
ously blended, sampled for 
quality control and dispensed 
into containers for shipment. 

The conveyor-mixer is pro- 
vided with dust-tight covers, 
sectionalized for easy access. 
Its 54-ft.-long conveyor section 
contains a 20-in.-dia. screw 
driven at 80 rpm. 

The 18-ft.-long mixer is 
powered by a 10-hp. motor with 
a variable-speed drive ranging 
from 60 to 180 rpm. Turco de- 
scribes it as a “combination of 
paddle and ribbon mixer,” de- 
clining to disclose details. 

The hoppers are spaced at 
9-ft. intervals. 
> Dry Line Operation — The 
main dry ingredients of a com- 
pounding run are unloaded by 
conveyor from railroad cars or 
trucks directly into two 85-ton 
bins over the dry line. These 
materials flow by gravity into 
the automatic feeder hoppers. 

Other dry materials are 
charged to the hoppers or 
“batch bins” from sacks or 
drums. Liquid ingredients, 
sometimes added to dry-powder 
mixes, are pumped from drums 
directly into the mixer. 


automatically and 
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Solids move through the con- 
veyor to the mixer at a rate of 
up to 500 lb./min. Linear rate 
of travel is 8 to 14 ft./min., 
depending on the density of the 
material. Ingredients which in- 
filtrate the mass more slowly 
are added upstream. 
>» Dry Line Control—The auto- 
matic weighing machines are 
set before each run in Ib./ft. 
of travel of the conveyor screw. 
Electronic controls insure 
0.5% tolerance limits on the 
weight of ingredients fed to the 
conveyor. Out-of-tolerance op- 
eration automatically shuts 
down the entire line until the 
trouble is found. 

Electronically operated fill- 
ing scales key an automatic 
container-filling procedure. Two 
hydraulic cylinders control 
fast- and slow-fill valves. When 
95% of the desired weight of 
the finished product has been 
poured into the waiting drum or 
sack, the fast-fill valve cuts off 
and the slow-fill valve carefully 
meters out of the last 5%. 

By means of an ingenious 
continuous takeoff mechanism 
located about 4 ft. from the dis- 
charge end of the mixer, Turco 
chemists get a sample of the 
finished product taken con- 
tinuously during the entire run 
of that product. Rate of samp- 
ling is set by the operator. One 
product might require a 10-lb. 
sample every 15 min., whereas 
another might require 10 Ib. 
every minute. G. A. T. Wash- 
burn, who supervised engineer- 
ing and startup of the plant, is 
proud of this device. 
> Three for One—Turco’s new 
plant which, besides the novel 
dry line, includes a comparable 
“wet line,” centralizes the op- 
erations formerly carried out 
in three other plants. 

The old buildings are tick- 
eted for expanding research 
and development and other fa- 
cilities. The employees dis- 
placed by the new automatic 
compounding lines have been 
quickly absorbed by Turco’s 
new Chem-Mill division (metal 
treating and pickling) and its 
growing equipment division. 

According to President S. G. 
Thornbury, Turco expects the 
new Wilmington specialties plant 
to soon double its present 4-mil- 
lion-lb/mo, output. 
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Convention Calendar 


Energy Resources Conference, 
sponsored by Denver Chamber 
of Commerce, major addresses 
by leaders in fuel and nuclear 
energy industries, Denver, 
Oct. 29-30. 


Commercial Chemical Develop- 
ment Assn., meeting on deter- 
gents, Terrace Plaza Hotel, 
Cincinnati, Nov. 1. 


Fifth Annual Instrumentation 
Conference, Louisiana Poly- 
technic Institute, Ruston, La., 
Nov. 1-2. 


American Council of Independ- 
ent Laboratories, annual meet- 
ing, Savoy Plaza, New York, 
Nov. 2. 


American Institute of Chemical 
Engineers, Chicago section all- 
day meeting, Conrad Hilton 
Hotel, Chicago, Nov. 7. 


Chemical Market Research 
Assn., “New Methods and 
Techniques in Market Re- 
search,” Harvard Business 
School, Boston, Nov. 13-14. 


National Assn. of Corrosion En- 
gineers, north central regional 
meeting, includes discussions 
on corrosion in the chemical 
industry, Statler Hotel, De- 
troit, Nov. 15-16. 


Third International Automation 
Exposition, Trade Show Bldg., 
New York, Nov. 26-30. 


American Society of Mechanical 
Engineers, 22nd National 
Power Show, Coliseum, New 
York, Nov. 26-30. 


American Chemical Society, Chi- 
cago section, 9th National 
Chemical Exposition, Public 
Auditorium, Cleveland, Nov. 
27-30. 


Seventh Film, Sheeting and 
Coated Fabrics Div. Confer- 
ence, Society of the Plastics 
Industry, Inc., Commodore Ho- 
tel, New York, N. Y., Dec. 
4-5. 


American Institute of Chemical 
Engineers, annual meeting, 
includes symposia on low-tem- 
perature processing, advanc- 
ing automatic control of chem- 
ical processing plants, Statler 
Hotel, Boston, Dec. 9-12. 








SUPPLY 
...bDecause we make our own raw material on the spot 


When you buy formaldehyde from Allied Chemical, you can be 
sure of steady supply — and purity. Because Allied produces the 
basic raw material, methanol, right at the same plant where 
the formaldehyde is made. 

You get prompt delivery in tank trucks and 8,000 and 10,000-gallon 
tank cars — because of Allied’s central location at South Point, Ohio, 
and its customer-convenient bulk terminal locations. Phone or write 
for specific details about delivery, prices and technical service. 


llied NITROGEN 


h em Tae] Etnanolamines «+ Ethylene Oxide Ethylene Glycols » Ureas Formaidehyde+U. F. Concen- 
trate—85 «Anhydrous Ammoniase Ammonia Liquors Ammonium Sulfate +Godium Nitrate 
* Methanol « Nitrogen Tetroxide + Nitrogen Solutions « Fertilizers & Feed Supplements 


40 Bector Street, New York 6, N. Y. 
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WHAT'S HAPPENING .. . 


In deep fermentor (submerged) or in shallow pans . . . 






Fermentation Catalyzes Enzyme Business 







Discovery that enzymes could be produced easily —_‘(egg-containing) cake mixes on 
the supermarket shelves, for 


and cheaply by cultivation of micro-organisms is basis rendering peroxide bleaches 
harmless, for making it possible 





























. . 
of today’s commercial enzyme industry. to do semnething with frait jules 
besides make jelly. 

Technology of industrial should produce significant re- Inzymes help your baby di- 
enzyme manufacture, an old sults. gest starch and proteins when 
but relatively unexploited in- Then there’s the news that his body chemicals fail him, 
dustry, is coming in for some Dole Hawaiian Pinapple Co. help make drugs to ease grand- 
livening up soon. The same plans to recover bromelin, a ma’s arthritis pains. 
can be said for enzyme prod- proteolytic (protein-splitting) Add leather softening, paper 
ucts. enzyme, from pineapple wastes. _ sizing and textile desizing and 

It’s high time, too. For al- Dole’s move marks a further surgical dressings to enzyme 
though commercial enzyme awareness of enzyme market accomplishments and you've 
preparations have been em- potential and the possibility of quite a record. 
ployed by industry for more enzyme recovery as a byproduct > Enzymes in the Food Indus- 
than 50 years, total annual of food processing. try—There’s an enormous mar- 
sales today probably do not >» What Enzymes Can Do—Com- ket for enzymes in food process- 
exceed $20 million. Within the mercial enzyme preparations ing, especially now that it’s 
next decade, however, they make chuck steak as tender as been revealed that enzymatic 
could be over $100 million. porterhouse, recover _ silver action can restore and/or en- 






Miles Laboratories’ acquisi- from photo film, help the dry- hance the flavor of dehydrated, 
tion of Takamine Laboratory cleaner take the food stains out canned and frozen foods. 












last spring was recognition of of your best suit, make that cold Perhaps the brightest prom- 
the growth potential of indus- glass of beer in hand sparkle ise lies in recovery of myriad 
trial enzymes. Coalition of the way it does on the television chemicals from food-process- 
Miles’ resources and fermenta- screen, may even help you get ing wastes via enzymatic ac- 
tion know-how plus Takamine’s rid of a black eye. tion. One spokesman for a big 
long experience as a pioneer in Your wife can thank indus- food-processing firm says that 






microbial enzyme production trial enzymes for the packaged the chemical potential of these 
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BUBBLE RESEARCH AT MIXCO uses specialized 
tools to look into the mechanisms of gas-liquid 
and liquid-liquid reactions, bubble formation and 
contact patterns. This work can help you get top 
results in extraction and diffusion processing. 








What's the effect of mixing 
in gas-liquid and liquid-liquid systems? 


Do you think good mixing might make 
a big difference in the way a gas-liquid 
or liquid-liquid reaction behaves? 

We can help you find out, for sure. 

You probably want to know whether 
there’s a simple way to discover the 
just-right balance of fluid flow and tur- 
bulence for greatest possible contact- 
ing efficiency. (There is.) 

You're almost certainly interested in 
the relative efficiencies of small and 
large mixing impellers, under varying 
conditions of impeller speed and posi- 
tion. (We can pin them down for you, 
quickly.) 


How to save research time 
If your work involves gas-liquid con- 
tacting, you can save time by letting us 
figure out for you the most effective 
sparge ring diameter, and placement of 
holes, for a given horsepower level 
and gas flow combination. 

On any fluid mixing operation, con- 
sider the time you'll save by making 
your pilot runs with calibrated mixing 
impellers that let you calculate power 
directly from simple speed measure- 
ments. (You can get these impellers 
from us; or have us do the calculating 
for you.) 


And when you're ready to put the 
unit on stream, get the advantage of 
mixer selection from an almost un- 
limited range of power and speed com- 
binations—with results accurately pre- 
dicted and unconditionally guaranteed. 

Doesn't this sound like the practical 
way to put fluid mixing to work for 
more processing? Thou- 
sands of process engineers have found 
it so. For quick, competent help, phone 
your LIGHTNIN Mixer representative 
(listed in Chemical Engineering Cata- 


profitable 


log). Or write us direct. 


HIGH-RATE GAS-LIQUID contacting operation is 
performed economically by twelve 200-HP turbine- 
type LIGHTNIN Mixers with multiple impellers. 


“Lightain Mixers 


MIXCO fluid mixing specialists 











Ra ae —— 

FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, —— si om 
send for these helpful bulletins: 
([] 3-102 Top or bottom en- [(] B-104 Side entering: 1 to ([(] B-111 Quick-change rotary 

tering; turbine, paddle, and 25 HP mechanical seals for pressure 

propellertypes: 1 toSOOHP = [) 8.112 Laboratory and 9nd vacuum mixing eT ae 
(] 8-103 Top entering; pro- small-batch production types ! és s 

peller types: '4 to 3 HP (J 8-109 Condensed catalog [_] B-107 Data sheet for fig- a ‘ 
(_] 8-108 Portable: % to 3 HP showing all types uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc.,128-mMt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 
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WHAT'S HAPPENING .. . 


wastes may even dwarf that or 
lignin from the wood pulp in- 
dustry—and that the best route, 
maybe the only route, to these 
chemicals is through enzymatic 
processing. 

>How Enzymes Work—Most 
enzyme preparations on the 
market today are mixtures of 
enzymes belonging to the 
hydrolytic class. They help 
break chemical bonds to get 
smaller molecules. 

Coming to the fore now are 
the oxidative-reductive varie- 
ties, which catalyze very spe- 
cific reactions, Since their 
chemical action must be pin- 
pointed, “foreign” enzymes may 
interfere with efficiency of the 
catalysis. Thus initial micro- 
biological production and sub- 
sequent recovery will demand 
greater processing finesse. 
>How Enzymes Are Made— 
Takamine Laboratory manu- 
factures industrial enzymes at 
its Clifton, N. J., plant by ex- 
traction from animal and plant 
tissue, and by fermentation. If 
the starting material is some 
specialized tissue, it may be 
processed directly—minced, ex- 
tracted, the extract filtered and 
the enzyme precipitated, dried, 
ground, blended and packaged. 

If fermentation is to be the 
route, the organism must first 
be developed and the medium 
in which it is to produce the 
enzymes prepared. Equipment 
for preparing media is usually 
a glass-lined or stainless steel 
agitated pressure vessel with 
jacket or coils. 

First the medium (cornsteep 
liquor, wheat bran, etc.) is 
cooked with dilute HCl and 
sterilized for 380-60 min. by 
direct injection of 15-psi. steam. 
The batch is cooled to about 
80 C. by injection of sterile air 
or external cooling water, with 
positive pressure maintained in 
sterilizer to keep contaminat- 
ing organisms out. Then in- 
oculum (microbial spores) is 
fed to the sterilized mash by 
means of proportioning feeders. 
> Surface Culture—After mix- 
ing, the inoculated media, or 
mash, is conveyed to incubation 
chambers. There it is spread in 
thin layers on trays with 
woven screen bottoms, Temper- 
ature of the incubating culture 
is controlled by continuous re- 











circulation of warm, humidified, 
sterile air. 

To obtain an unusually large 

surface for micro-organism 
growth, special culture vessels 
have been used. One of these is 
a vertical tank (it may be up to 
8 ft. high, 6 ft. dia.) with 
removable head. A heavy shaft 
goes through the center, pass- 
ing through a stuffing box in 
the tank head, Fastened to this 
central shaft is a vertical stack 
of shallow circular trays. Each 
tray has an overflow, so oper- 
ator can fill each with mash 
from the sterilizer, starting 
with the top tray, until the bot- 
tom spills over. 
Submerged Culture—If the 
ultimate destination is sub- 
merged fermentation (more and 
more the method of choice) the 
sterilized mash is fed to a 
cooler and flashed to atmos- 
pheric pressure before sending 
to a production fermentor. 

Seed tanks and production 
fermentors for submerged cul- 
ture are equipped with air 
spargers and agitators. (Taka- 
mine uses 38,000-gal. vessels 
now, may go to 5,000 gal. soon.) 
Air is sterilized by filtration 
through carbon filters before 
use. When maximum enzyme 
activity is attained in the cul- 
ture, aeration stops and bac- 
teria or mold is filtered out. 

All culture vessels, whether 
for submerged or _ surface 
growth, together with connect- 
ing lines to sterilizer and air 
filter, are sterilized with steam 
before charging. Tank fer- 
mentor may be charged with in- 
oculated medium by slight over- 
pressure with sterile air in 
sterilizer. 
> Finishing Steps—Should the 
enzyme be marketable in liquid 
form, a NaCl and suitable anti- 
septics (e.g., pine oil, thymol) 
are added to the filtered 
broth to prevent putrefaction. 

To get a dry product the 
filtrate is concentrated (usu- 
ally at less than 50 C, and at 
neutral pH) under vacuum to 
a heavy syrup. Addition of a 
water-miscible organic solvent 
(e.g., acetone or alcohol) will 
precipitate the enzyme material 
nearly quantitatively; better 
than 90% recovery is the rule. 
Or a saturated solution of 
ammonium sulfate will suffice. 


The precipitate (industrial en- 
zymes are not purified to the 
extent that they will crystal- 
lize) is centrifuged and air- or 


vacuum-dried to 5-10% mois- 
tures at temperatures usually 
under 55 C. 

Precipitated and dried enzyme 
material is usually used without 
further purification. There may 
have been some inert protein, 
inorganic salts and other en- 
zymes present in original filtrate 
which were preferentially pre- 
cipitated and removed before 
desired material was separated. 
Or if they remain they may not 


necessarily interfere with en- 
zyme utility. 
> Dilution, Standardization — 


These enzyme concentrates may, 
however, be too potent for in- 
dustrial purposes and are 
diluted to a standard strength 
with inert substances like 
sugar, salt and diatomaceous 
earth. These dilution require- 
ments and the variability in 
concentration of precipitated 
enzymes make for a great deal 
of blending, grinding and sift- 
ing before packaging. 

There are many ways to fur- 
ther purify commercial en- 
zymes, and they will have to be 
resorted to more and more in 
the future: Fractional precipi- 
tation, dialysis and selective 
adsorption on alumina, silica 
gel and ion-exchange resins (en- 
zymes, being protein, behave 
like charged ions depending on 
pH). For dialysis, aqueous solu- 
tions of enzymes are passed 
through semipermeable mem- 
branes like cellophane and 
parchment. Enzymes remain be- 
hind, ionized salts pass through. 

Enzyme separations have even 
been achieved by selective foam- 
ing or flotation processes; the 
more surface-active enzymes 
are more susceptible to flotation. 


Coke-Oven Operators 
Swing to DAP 


Ford Motor Co. has changed 
its method for ammonia re- 
moval from coke-oven gas so 
that, instead of ammonium 
sulfate, 80,000 Ib./day of diam- 
monium phosphate is produced 
at the Rouge plant in Dearborn, 
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When you need 


High strength... 


Specify 





light weight... and cop 


insulating effectiveness 


J-M THERMOBESTOS’—the heat insulation 
designed for outdoor process industries 


For insulating outdoor process equip- 
ment, only Johns- Manville Thermobestos 
adds so many physical advantages to 
unsurpassed insulating efficiency. 

To its low thermal conductivity, there’s 
the welcome addition of strength and 
rigidity. Similar in chemistry to Portland 
cement, Thermobestos resists crushing 
... easily withstands unusual operating 
abuse without appreciable damage. As 
for weight, you can lift even the largest 
piece of the material with one hand. And, 


of course, Thermobestos is not damaged 
by prolonged wetting or exposure to 
water vapor. 

This unique combination of proper- 
ties means excellent temperature control 
(to 1200F) and minimum maintenance 
cost. It is ideal for oil refineries, chemi- 
cal processing plants and other plants 
with outdoor vessels and hot piping. 

Made from hydrous calcium silicate, 
Thermobestos is molded to size for 
proper fit. Its high strength makes it 


a ¢ 


ene oem 


particularly adaptable for time-saving 
shop prefabrication of fittings and bends, 
Thermobestos is easy to apply, and is 
furnished in large sections which reduce 
the number of joints. In half-section form 
it comes in sizes up to 24” pipe diameter 
by 3” thickness. Also available in 6” x 36” 
and 12” x 36” blocks in a full range of 
thicknesses, For information write to 
Johns-Manville, Box 14, New York 16, 
N.Y. In Canada, Port Credit, Ont. Ask 
for brochure IN-169A, 


INSULATION 


MATERIALS “ENGINEERING - APPLICATION 
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WHAT'S HAPPENING .. . 


Mich. Since the conversion— 
accomplished with technical 
assistance from Monsanto— 
Ford uses electric-furnace phos- 
phorice acid in place of sulfuric 
acid for “washing” the COG. 

And Monsanto, at the Pueblo 
plant of Colorado Fuel & Iron, 
is building a phosphoric acid 
unit which will supply acid for 
CF&I’s production of diam- 
monium phosphate. First of its 
kind and size, the new phos- 
phoric acid unit has been engi- 
neered specifically to meet needs 
of CF&I’s coal chemicals opera- 
tion. Elemental phosphorus 
will be shipped from Monsanto’s 
electric furnace plant at Soda 
Springs, Idaho. 

CF&I, a diammonium phos- 
phate producer since January 
1955, has been marketing most 
of its DAP in the Midwest, is 


now reported to be spreading 
westward. Prodded by a grow- 
ing demand for phosphate ferti- 
lizers in western states, Shell 
Chemical Corp., too, is making 
DAP at its Pittsburg, Calif., 
plant. Plant started producing 
DAP at a rate of 5,000 tons/yr. 
early this summer (Chem. 
Eng., July 1956, p. 114), while 
maintaining existing ammonium 
sulfate production. 

Another western coke-oven- 
gas producer, U. 8. Steel at its 
Geneva works in Utah, is likely 
to plunge more heavily into 
nitrogen base chemicals, though 
not specifically DAP. Inter- 
viewed recently at Salt Lake 
City, executive assistant Ben S. 
Chapple pointed out that the 
plant is in a position to triple 
its production of these chem- 
icals at its new anhydrous 





Small-size plant developed by 
General Electric engineers at the 
Hanford atomic plant duplicates 
most facilities of the actual plant 
for separating plutonium from 
uranium. It tests chemical meth- 
ods of separating plutonium 
from uranium that has been ir- 
radiated inside an atomic reac- 
tor. 

The prototype also cleanses 





Hanford Plant Prototype Tests U-Pu Separations 


uranium of highly radioactive 
fission products formed when 
uranium atoms split in half to 
produce neutrons that sustain 
the plutonium-producing chain 
reaction. 

Despite small size, the plant 
weighs more than 30,000 Ib. be- 
cause of heavy lead brick walls 
which absorb radiation from 
“hot” solutions inside. 
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ammonia and ammonium nitrate 
plant at Geneva. 

Present 200-ton/day plant 
utilizes about a third of the 
coke-oven gases. Demand in- 
creases would lead to installa- 
tion of additiona] units at the 
$18-million facilities due to go 
on stream in January. Original 
plant design and layout was pro- 
jected to allow for this poten- 
tial growth. 

The company expects to sell 
a larger amount of basic grades 
of nitric acid from the plant. 
Contracts have been signed with 
a uranium company and explo- 
sives maker for sale of this acid. 
Chapple did not disclose 
amount of nitric, except to say 
that half the total 200-ton/day 
output would go to nitric and 
ammonium nitrate, the rest to 
anhydrous ammonia. Present 
commitments and orders now 
pending virtually allocate the 
total initial production of the 
ammonia facility. 


More Catalyst for 
More Butadiene Making 


Dow Chemical Co. has started 
construction of a $2-million 
plant at Ludington, Mich., to 
produce catalyst used to make 
butadiene. Dow has been pro- 
ducing the catalyst in smaller 
quantities at its Midland, Mich., 
facilities since 1945. But cur- 
rent plans to expand butadiene 
capacity, touched off when the 
government handed synthetic 
rubber production over to pri- 
vate industry earlier this year, 
provide Dow with ample market 
space for its new output. 


Second Move Southward 
For Wyandotte 


Confirming a recent CE pre- 
diction (Sept. 1956, p. 114), Wy- 
andotte Chemicals will build an 
electrolytic chlorine - caustic 
soda plant in Louisiana, second 
major phase of its expansion 
into the South. The $20-million 
plant, to produce 300 tons/day 
of chlorine and 330 tons/day 
of caustic, will be adjacent to 
the ethylene oxide plant which 
the company started building 
near Baton Rouge last summer. 
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,.»eWith an Overcoat... 


designed for 75 lbs. per sq. in. working pressure 
stores anhydrous ammonia 


> This 15,000-bbl. Hortonsphere”®, insulated and refrigerated to help reduce 
pressure of stored anhydrous ammonia, is located at the Curry Chemical Company, 
Funk, Nebraska. It has been designed to withstand internal pressure and will 
not allow contents to escape as long as the setting of the pressure relief valves 
are not exceeded. Hortonspheres, for the storage of such liquids as anhydrous 
ammonia, butadiene, and other volatile liquids, are available in sizes to 30,000 bbls. 
Write our nearest office for complete information or quotations. 


Chicago Bridge & Iron Company 
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WHAT'S HAPPENING . . . 


Isomerization: Inside ‘Track in Octane Race 


PURE OIL 


UOP 


ATLANTIC 


STANDARD (Ind.) ... 


SHELL 


It’s no great achievement to- 
day for a runner in the octane 
race to pass the 100-octane 
marker. The secret is to get 
there without bursting your 
economic lungs—and those last 
few octane numbers are mighty 
taxing. 

Pacesetters, not all vying for 

the fastest time themselves, are 
angling for an increasingly at- 
tractive inside lane—isomeriza- 
tion, or the upgrading of 
low-octane normal pentane and 
hexane to their higher-octane, 
branched-chain isomers. 
» Newest Entry—Pure Oil Co., 
recently announcing its new 
Isomerate process, swells the 
number of commercially avail- 
able isomerizing processes to 
five (see above table). Arthur G. 
McKee & Co., contractor for 
Pure’s process, reports country- 
wide interest since Pure’s July 
announcement. 

Other pacemakers: Universal 
Oil Products, with Penex; 
Atlantic Refining Co., Pentafin- 
ing; Standard Oil Co. (Indiana), 
Isomate ; Shell Development Co., 
liquid-phase isomerization. UOP 
and Atlantic are also recent en- 
tries, whereas Indiana and Shell 
are dusting off processes devel- 
oped to meet World War II 
needs. 

Although there are reportedly 
no pentane or hexane isomeriza- 
tion processes in commercial 
use today, current interest 
seems to indicate a warmup for 
tomorrow’s home-stretch sprint. 


128 


Isomerate: “Produces top 
quality premium fuel.” 


Penex: “Improves over-all 
yield-octane picture.” 


.Pentafining: “May be of 


real interest to some.” 


Isomate: “Now being im- 
proved and adapted.” 


Liquid-phase isomeriza- 
tion: “Logical step.” 


> Quiet Excitement — Oilmen 
understandably shy away from 
the term, “octane race.” Every- 
one backs his favorite con- 
testant, but cheering is at a sub- 
dued level. 

Owners of the newest isomer- 
izing processes are less reticent, 
but by no means voluble. Those 
who may bring forth such proc- 
esses in the future say very little. 
For example: 

Esso Standard says only 
that it is now working on pen- 
tane isomerization in the re- 
search and development stage. 

¢Phillips Petroleum Co., 
keeping mum on the whole 
thing, was recently granted a 
patent on a new isomerizing 
catalyst (for C,, C, and C,) dif- 
ferent from any now in use. The 
company is known to have facil- 
ities at Phillips, Texas, for isom- 
erizing a mixture of normal hex- 
ane and methyl] cyclopentane. 
> Why Isomerize?—Why the 
sudden scurry in the isomeriz- 
ing direction? 

For one thing, automobile en- 
gines in the near future will tol- 
erate much less catalytically 
cracked stock than is in today’s 
fuels. The unfavorable gap be- 
tween laboratory-determined oc- 
tane number (research octane) 
and octane performance realized 
on the road (road octane) is 
growing as octane numbers rise. 
Detroit is mulling the problem 
of designing engines for max- 
imum utilization of high oc- 
tanes, and there is a trend to 
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boron additives in fuels to allev- 
iate severe engine demands. 

On the other hand, catalytic 
reforming of low-octane naph- 
thas, now a busy refining route, 
has nearly reached its upper 
severity limits. Super-octanes 
by this method would result in 
high volume losses. Also, high- 
severity reforming gives a lot of 
aromatic compounds, some of 
which have been blamed for 
combustion problems. 

Finally, alkylation—combin- 
ing propylene, butenes or pen- 
tenes with isobutane to produce 
high-octane branched chain 
paraffins—is a fairly high- 
priced toil-bridge, despite its 
current popularity. 
>Two And Two Are Five— 
Isomerizers are’ after these 
laurels: 

eIsomerization yields are 
high; products are cleaner burn- 
ing than catalytic reformates 
and cracked fractions. 

¢ Octane numbers of isom- 
erization products appreciate on 
blending; a 96-octane product 
plus a 95-octane reformate blend 
to give a 100-octane gasoline. In 
contrast to present fuels, road 
octanes of such blends are often 
higher than their research oc- 
tanes. 

¢ The C,, C, and C, fractions 
which resist catalytic reforming 
are, in effect, an open valve on 
the octane level of refinery gas- 
oline pools. There is a 20-octane 
difference (with 8 cc. tetraethyl 
lead/gal.) between normal pen- 
tane and isopentane, and 30 to 
40 octanes between normal hex- 
ane and its isomers. 
> High Octanes, Yields, Hopes 
—Pure, Atlantic and UOP all 
affirm that isomerization is the 
next giant step to higher oc- 
tanes. Indiana Standard is im- 
proving and adapting its process 
to produce high-octane motor 
fuel, and Shell, too, is working 
on improvements. 

Any of these processes can be 
used either on a light, straight- 
run naphtha (one that hasn’t 
been cracked or reformed) or in 
conjunction with catalytic re- 
forming. This means that re- 
forming severity can be lowered 








PROCESS ENGINEERING REPORT 


PROJECT NO. 56-49 
FILE REF. 011.92 


SUBJECT: Test Program at Sharples Pilot Plant 


MATERIAL: Formulation K-92 


OBJECTIVE: Classification of above to: 
100% < 10 microns 
90% < 2 microns 
Sharp cutpoint required 
Oversize to be reprocessed 


4 Production quantities were run in 4 PN-14 
RESULTS: Super-D-Canter at controlled bowl speeds 
from 500 rpm to 4000 rpm. As predicted, 

we needed 4000 rpm (3180 x 8) to do the 
job Actually bettered our specs 
(914<2é) Cutpoint consistently sharp; 
anticipated capacity maintained in spite 
of fluctuation in input concentration. 


RECOMMENDATION: 


Immediate purchase recommended . 
These tests are conclusive: 


Super-D-Canter can also be used 
at lower speeds on Formulation B-8 
for roughing out agglomerates. 


The Sharples Super-D-Canter 
spans the wide range of particles 
from very lerge to those of only 
a few microns in size. Write for 
Bulletin 1254. 
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WHAT'S HAPPENING .. . 


and still exceed previous octane 
ratings with the final blend. 
Atlantic, Pentafining natural 
gasoline, reports octanes (leaded 
with 3 cc. TEL) of 99.5 and 
100, with product yields of 95 
and 93.5 vol. %, respectively; is 
now at work on hexane isomer- 
ization, will go eventually to C,. 
UOP has upped leaded oc- 
tanes to 97 and 98 with 99 vol. 


% yields of C, products, 97 vol. 
% of C, products. 

Standard of Indiana, operat- 
ing with recycle, attains 82 vol. 
% yields of hexane Isomate of 
106 leaded research octane, 107 
leaded road octane. 
> Thumbnail Flowsheet—Pres- 
ent isomerizing techniques all 
follow the same broad outline: 
Incoming feed is split into suit- 
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By means of a “loop” reactor, 
which permits continuous flow of 
petroleum samples through an 
atomic pile at Brookhaven Na- 
tional Laboratory, Upton, N. Y., 
Atlantic Refining Co. research- 
ers simulate refining conditions 
under the influence of atomic ra- 
diation. Their objective: To find 





“Loop” Reactor in Atomic 
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Pile Simulates Refining 


new products and develop full- 
scale processing techniques. 

Loop consists of aluminum 
tubing encased in a tubular shell 
which is inserted into the atomic 
pile. Circulating and automatic 
control equipment outside pile 
permit sampling without shut- 
down. 
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able fractions and isomerized 
over a platinum or anhydrous 
aluminum chloride catalyst. 

In each case, to suppress 
cracking and disproportiona- 
tion, enough hydrogen is added 
to the system to maintain oper- 
ating pressures of 200-800 psi. 
With AICl,, hydrogen chloride is 
used as a promoter. 

Operating temperatures range 
from 180 F. for Shell and 250 F. 
for Indiana (both AICl,) to 800- 
900 F. for Atlantic (platinum). 

Atlantic and Shell isomerize 
C,, while Indiana, UOP and 
Pure have adapted their proc- 
esses to isomerize blends of C 
and C,. 
> Which Catalyst?—Opinion is 
divided as to which catalyst is 
best. 

Aluminum chloride forms a 
capricious hydrocarbon complex 
that causes corrosion and han- 
dling headaches. UOP, in an 
earlier process, used AICl,, now 
uses platinum. Atlantic, too, 
cites corrosion problems and 
higher operating costs due to 
AIC], as basis for preferring 
platinum, lists an additional ad- 
vantage for platinum as complete 
tolerance for water and nitrogen 
compounds, 

On the other hand, with plat- 
inum catalysts, separate pen- 
tane and hexane reactors are 
necessary for good yields in 
large-volume operations, entail- 
ing more fractionation facili- 
ties. Indiana, using AICl,, sees 
no incentive to split fractions 
and isomerize separately. 

Shell also prefers AICl,, using 
antimony trichloride, miscible 
with the AICl,-hydrocarbon com- 
plex, to reduce the catalyst’s cor- 
rosive activity. 

Only UOP boasts nonregenera- 
tive operation. Others see no 
serious disadvantage either in 
disposing of cheaper catalysts 
or using an alternate reactor 
to permit regeneration. 


New Plants Set 
For Fats and Oils 


Spencer Kellogg & Sons plans 
to start construction next spring 
on a $5-million soybean and 
flaxseed processing plant near 
Breckenridge, Minn. At Hollan- 
dale, Miss., Mississippi Cotton- 
seed Products Co. is building a 
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Two Dowtherm vaporizers by Foster Wheeler 
2,200,000 btu/hhr, 650F 58 
pst for process heating at a large industrial 


each supplying 


chemicals plant 


in high temperature, low pressure heating 


ONLY FW DOES THE COMPLETE JOB 


Design and Engineering. High temperature Dowtherm 
heating systems by Foster Wheeler are specially designed and 
engineered to meet your specific process requirements to 
best advantage. 


Installation. Foster Wheeler can supply and install the 
complete heating system — making sure that every detail of 
the installation is right for the job. 


Operation. Foster Wheeler responsibility follows through 
to the successful operation of the entire system. Proper func- 
tioning of all elements is positively assured. 


Service. Foster Wheeler's skilled engineers and service per- 
sonnel are available at all times—to assure continued trouble- 
free operation or to assist in any process changes or relocation 
of equipment. 


During the past 23 years of service to the process industries, 
Foster Wheeler has installed over 500 Dowtherm heating sys- 
tems, in individual units from 44,500 to 45,000,000 btu/hr, 
700F, 88 psi. We will be glad to study your requirements and 
point out how FW high-temperature, low-pressure heating 
systems will improve your process and cut your heating costs. 
For complete information, write for Bulletin ID-54-5, Foster 
Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FosTER @ WHEELER 


PARIS + ST. CATHARINES, ONT. 


NEW YORK +* LONDON ~* 
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filtration-extraction plant to 
process 140-200 tons/day of cot- 
tonseed and 80-130 tons of soy- 
beans, 

Second of its kind in the U.S., 
the Hollandale plant bears wit- 
ness to the company’s success- 
ful 24-yr. operation of a similar 
150-ton/day plant at Green- 
wood, Miss. (Chem. Eng., Sept. 
1954, p. 130). 

The filtration-extraction proc- 
cess, developed by the U. 8. Dept. 
of Agriculture for small and 
medium-size mills, requires only 
rolling, cooking and crisping of 
the prepared material before 
actual extraction of the oil with 
a petroleum solvent. A vacuum 
filter separates the oil-solvent 
mixture from the oilseed meal. 
Remgining operations follow 
conventional solvent-extraction 
methods, 

To process vegetable oil from 
rice bran and sunflower seeds, a 
company in Chile is now build- 
ing a plant using the filtration- 
extraction principle. 

To produce 2,000 tons/yr. of 
whale oil and 6,000 tons/yr. of 
castor bean oil, Detergent, Oils 
& Fats Industries is building a 
$100,000 plant in Lima, Peru. 

To turn out 25 million Ib./yr. 
of shortenings and edible oils, 
Procter & Gamble Co. of Canada 
is building a multimillion-dollar 
plant near Montreal. 


Dow’s New Fiber 
Ready for the Big Time 


In about 18 months Dow will 
complete a plant in Lee Hall, 
Va., to produce a new fiber said 
to combine the ease-of-care 
properties of synthetics with 
the versatile dyeing characteris- 
tics of cellulosic fibers, such as 
cotton or rayon. 

Called Zefran, the new com- 
pound is described by Dow as 
a nitrile alloy. However, indi- 
cations are that its dye recep- 
tivity is due to a vinyl pyrroli- 
done structure. Many other fiber 
makers, recognizing pyrroli- 
done’s excellent effect on dye- 
ability, have pondered ways to 
incorporate it into their prod- 
ucts’ structures, 

Combining these clues to the 
Dow fiber’s chemical identity 
turns up possibilities like: A 


polyblend, possibly of a copoly- 
mer of acrylonitrile and vinyl 
pyrrolidone with polyvinyl pyr- 
rolidone; a terpolymer of acry- 
lonitrile, PVP and a third com- 
pound, 


U. S. Yttrium Moves 
Productionwards 


U. S. Yttrium has awarded a 
$50,000 contract to Spiegelberg 
Lumber and Building Co., Lara- 
mie, Wyo., for construction of a 
new plant at Laramie. U.S. 
Yttrium is engaged in research 
and development on the produc- 
tion of rare earths of a high 
degree of purity. The projected 
plant will utilize some of the 
existing facilities of the old 
Standard Oil refinery at Lara- 
mie. 


New Partners 
In Aluminum Venture 


Olin Mathieson Chemical 
Corp. and Revere Copper and 
Brass have formed a jointly 
owned $231-million company to 
produce 180,000 tons/yr. of 
primary aluminum. The move 
supersedes Olin Mathieson’s 
plans, announced last January, 
to build an aluminum reduction 
plant of its own near Claring- 
ton, Ohio, with a capacity of 
only 60,000 tons/yr. 

To be called Olin Revere Met- 
als Corp., the new concern will 
supply two-thirds of its primary 
aluminum output to Olin, the 
other third to Revere. Each of 
the two companies, however, 
will own half of Olin Revere’s 
stock. 

The new company will build 
at Clarington, in addition to the 
primary aluminum plant, a 64,- 
000-ton/yr. rolling mill. At 
nearby Cresap, W. Va., it will 
build a 450,000-kw. power plant 
and, at a site on the Gulf Coast 
yet to be selected, a 350,000- 
ton/yr. alumina ore-processing 
plant. 

Olin Revere will get its baux- 
ite from ore bodies in Dutch 
Guiana owned by Billiton Maat- 
schappi;. But Olin Mathieson 
and Billiton are part of an in- 
tensive search now going on 
abroad for new sources of baux- 
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ite. Each has signed up as an 
equal partner with Vereignigte 
Aluminum Werke, a West Ger- 


man aluminum manufacturer, 
and Industrie Aktier Gesell- 
schaft, a Swiss bauxite pro- 
ducer, in a joint exploration and 
mining agreement. 

Other new moves in the alumi- 
num picture: Aluminum Co. of 
America has started construc- 
tion of a seventh potline at its 
Point Comfort, Tex., works, 
adding 20,000 tons to that oper- 
ation’s present installed capac- 
ity of 120,000 tons/yr.; Kaiser 
Aluminum & Chemical Corp. has 
ordered rectifier equipment val- 
ued at $4 million to provide di- 
rect-current electricity for two 
aluminum potlines at its Ravens- 
wood, W. Va., reduction plant; 
Reynolds Metals Co. has begun 
operations at an aluminum roll- 
ing mill and fabricating plant in 


in South America at Barran- 
guilla, Colombia, which will 
produce 300,000 to 400,0000 


lb./mo. of aluminum products. 


Activity Broadens 
In Irradiated Plastics 


Tape made from polyethylene 
treated by electronic radiation 
is now being sold in experimen- 
tal amounts by General Electric 
at Pittsfield, Mass., for shielded 
power cables, motor insulation 
and communication cable. Called 
Vulkene 107-E, the plastic is 
black, heat-resistant and about 
twice as strong as untreated 
polyethylene. 

One of the pioneers in the 
commercial development of 
irradiated plastics (Chem. Eng., 
June 1954, p. 1386; Aug. 1956, 
p. 122), GE is planning to in- 
crease its facilities for making 
the materials. 

In Birmingham, England, 
Dunlop Rubber Co. has just 
completed a specially designed 
laboratory for the irradiation 
of rubber and plastics, the, first 
in the British rubber industry. 
According to E. A. Murphy, 
Dunlop’s director of research, 
“National-scale development of 
atomic energy has so enor- 
mously increased the availabil- 
ity of sources of radiation that 
it is now possible to envisage 
their application on an indus- 
trial scale”. 
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*Trona is the well known trade mark 
of American Potash and Chemical 
Corporation, one of the nation's larg- 
est producers of diversified chemicals 
for industry and agriculture 





DRYERS 


There are many reasons why successful 
companies... located throughout 

the world... buy Standard Dryers 
again and again! Here are nine of 

the reasons why Standard Dryers are 
the best profit producers. One company, 
American Potash and Chemical 
Corporation, recently installed its 
fifteenth Standard Dryer... all 
operating under the difficult and severe 
conditions of California’s Mojave 
Desert. This indicates that Standard 
Dryers are good, 
























































HIGHEST PRODUCTION EASY FINGERTIP METAL TO 
AT LOWEST COST CONTROL METAL SEALS 











Standard’s years of experience make 
possible the development and 


COMPLETE CHOICE RUGGED MODERN manufacture of trouble free, efficient 
OF MATERIALS RUNNING GEAR SMOOTH DRIVES and economical dryer units — ready for 


handling difficult jobs! And remember! 


Standard’s pilot dryers play an 
ail important part in solving your drying 
L fy “ Pea OR problems before blueprint stage. 
‘ A Put your plant on a more profitable 
; basis by writing today for our free 


12-page illustrated catalog. 

































































ANTI-FRICTION DESIGNED TO UNCOMPROMISED 
BEARINGS DO THE JOB PRECISION 


STANDARD STEEL CORPORATION 
—— rh 


STANDARD) HERSEY 
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6006 BOYLE AVENUE - LOS ANGELES 68 DRYERS 
16 PARK ROW + NEW YORK 6 Raa SY PILOT TESTING 
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DISK REFINERS have been modified to make groundwood pulp, as . . 


New Process Pulps Hardwoods 


Chips substitute for the usual logs in making 
groundwood pulp, dealing strategic blows to today’s twin 
shortages of newsprint and softwoods. 


First in U. 8. to produce 
groundwood pulp from hard- 
wood chips, Gould Paper Co, has 
just launched the pioneer plant 
in Lyons Falls, N, Y. 

Like Great Northern Paper 
Co.’s chemigroundwood process 
put into operation last year at 
East Millinocket, Me. (Chem. 
Eng., Feb. 1955, p. 126), the 
new plant feeds on hardwood, 
avoids dependence on short sup- 
plies of softwoods, usual basis 
for groundwood pulp. But 








Gould’s process is unique in 
that it does not require round 
wood feed, handles any wood— 
soft or hard—that can be con- 
verted to chips. 

> Free of Logs—Producers of 
groundwood pulp, formerly re- 
stricted to log feed by the ever- 
present stone grinders, may now 
be able to look for a more 
profitable share in the nation’s 
200-million-ton/yr. pileup of 
wood waste. While the new proc- 
ess can take green wood, it also 





can use dry or frozen wood, so 
easy to thaw or rewet in chip 
form, not so in log form. 
Groundwood-from-chips proc- 
ess harnesses conventional semi- 
chemical pulping equipment to 


groundwood pulping problems. 
Necessity born of the worsening 
newsprint and softwood short- 
ages has stirred inventiveness 
of equipment-makers Bauer 
Bros. and Sprout-Waldron. Each 
has come forth with a version of 
the process based on the famil- 
iar train of equipment—primary 
and secondary disk refiners fol- 
lowed by rotary screens and 
centrifugal cleaners. Chemical 
cooking is omitted. But for hard- 
wood feed, chemical pretreat- 
ment with cold caustic or hot 
sulfite is substituted. 

> Pioneer Plants—The 60-ton/ 
day Gould installation is a 
Bauer job, using cold caustic on 
local hardwoods, with pulp go- 
ing into production of book 
paper. Coosa River Newsprint 
Co., Coosa Pines, Ala., which 
plans an installation combin- 
ing Bauer and Sprout-Waldron 
equipment, will be the first U.S. 
manufacturer to use the proc- 
ess in newsprint manufacture. 
Sprout-Waldron is shepherding 
three hardwood-based, cold-caus- 
tic-using plants abroad. To start 
up soon: Associated Pulp & 
Paper Mill Ltd., with a 17-ton/- 
day, eucalyptus-based plant in 


Tasmania to supply pulp for 
specialty papers; Australia 
Newsprint Mills Ltd., with a 


eucalyptus-using mill in Boyer, 
Australia, producing 28 tons/day 
of pulp for newsprint; Cartiera 
Vita Mayer & Co., with a 55- 
ton/day poplar-using mil) in 
Lonata, Italy, for tissue paper. 
In all these cases, groundwood 
from chips will replace part, but 
not all, of softwood-derived 
groundwood pulp in the finished 
paper. A eucalyptus-based mill 
slated for Brazil by the Sao 
Paulo newspaper, O Estado, wiil 
produce groundwood from chips 
to supply all the normal propor- 
tion of groundwood used in 
newsprint (i.e., 80%, with 20% 
made up of sulfite pulp). 
> Big Potential—But hopes for 
the new process are even more 
expansive than that. Bauer and 
Sprout foresee the possibility of 
further reducing, even alto- 
gether eliminating, chemical 
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25” REINEVELD Continuous Centriplane 


Heyl & Patterson is proud to offer the 
Reineveld Continuous Centriplane to the 


Chemical Processing industry where con- 
tinuity of operation is rapidly becoming 
a standard. 

A pilot plant Reineveld Continuous 
Centriplane is available for testing in your 
plant. 

For further information, contact your 
Heyl & Patterson Sales Engineer, or send 


for bulletin RC-356. 


REINEVELD 
CENTRIFUGALS 


55 FORT PITT BLVD. © PITTSBURGH 22, PA. 
PHONE COurt 11-0750 
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WHAT'S HAPPENING .. . 








MODERN control center features new groundwood pulping process. 


pulp from newsprint furnishes. 
More experience with commer- 
cial installations is needed be- 
cause of variations—like those 
in results from different species 
of wood—which are still not en- 
tirely predictable. However, 
implications of work done so far 
definitely have far-reaching po- 
tential: 

* Yields range from 88 to 
92%, on a par with conventional 
groundwood processes. 

*Strengths of pulps, both 
softwoods processed mechanic- 
ally and marginal woods (in- 
cluding hardwoods) processed 
chemi-mechanically, range from 
about that of conventional 
groundwood to 50% greater. 

* Costs are equal to or lower 
than those for conventional 
groundwood processing. Power 
requirements are about the 
same, and capital costs are sub- 
stantially lower. Labor require- 
ments are also low; two men per 
shift can operate a plant to con- 
vert chips into cleaned pulp at 
the rate of 100 tons/day. 

*Space requirements are 
low. It would be possible to in- 
stall a 100-ton/day mill in 3,500 
sq. ft. of floor space. 

* Flexibility comes of the 
fact that a mill designed to pro- 
duce chemi-mechanical pulp 
from hardwood can, without 
change, be used for softwood 
mechanical pulp, for semichem- 
ical pulp or for fully cooked 
fiber. The only differences be- 








tween the wide varieties of 
pulps possible are the degrees of 
application of cooking chem- 
icals, digestion steam and 
mechanical energy for refining. 
Light on Chemicals — The 
Gould installation, typical of 
the chemi-mechanical version of 
groundwood from chips, pre- 
cedes the basic train of refiners 
and cleaners with a rapid-cycle 
digester for cold caustic treat- 
ment and a screw press of heavy 
construction that reduces chips 
to shives. 

For the cold caustic soak, use 
of a digester is not essential. 
Soaking the chips in caustic 
solution (14 to 2% NaOH on 
the oven-dry weight of the 
wood) for 2 hr. in an open tank 
would suffice. But the digester is 
desirable for simplicity of proc- 
essing, lower space require- 
ment, lower labor cost and lower 
capital expenditure. 

For the alternative chemical 
pretreatment, impregnation with 
hot sodium sulfite, either a 
rapid-cycle digester or some 
adequate equivalent is essential. 
Impregnation takes place at 
pressures of 100 psi. or higher 
with liquor (about 6% Na,SO, 
on the oven-dry weight of the 
wood) at temperatures above 
the boiling point. 
> Enter Chip-Fed Press—The 
high-pressure press is the one 
unit in groundwood-from-chips 
process that is new to the pa- 
per industry. Its design is simi- 





lar to that of presses used in 
the vegetable oil industry to ex- 
pel oil from cottonseed, soy- 
beans and the like. Both Sprout- 
Waldron and Bauer Bros. are 
marketing presses to the paper 
industry. Called, respectively, 
the FiberPress and the Pressa- 
finer, both machines’ are 
manufactured by specialists in 
equipment for the vegetable oil 
industry. 

In the past, pulpers have used 
presses which can accept pulp 
to squeeze out liquor as an aid 
to chemical recovery or dis- 
posal. But the new press is the 
first used in the industry which 
can accept chips. This ability 
may make a place for it, not 
only in groundwood-from-chips 
processes, but in any of the 
partial-cook pulping processes. 
Chemicals can be squeezed out di- 
rectly after the cook while they 
are still relatively concentrated 
because the charge has not yet 
been diluted for treatment in 
the refiners. 

For the groundwood-from- 
chips process, the press can be 
set so that pressing action is 
reduced and fiberizing action is 
emphasized, It is a means of re- 
ducing pulp to a form resem- 
bling groundwood rejects which, 
when properly refined, produce 
a pulp stronger than regular 
groundwood pulps. 


AEC Signs Up 
Beryllium Suppliers 


A contract with total value 
estimated at over $23 million 
has been awarded to Beryllium 
Corp., Reading, Pa., by the 
Atomic Energy Commission. Re- 
quiring the production of 500,- 
000 Ib. of nuclear-grade pure 
beryllium metal, it specifies de- 
liveries over a five-year period. 
And a similar contract has been 
awarded to Brush Beryllium Co., 
Cleveland. 

As a result, Beryllium Co. 
will add to existing Reading 
facilities with a new $4-million 
plant, site as yet undecided. For 
Brush, the contract means a 
new plant at Elmore, Ohio, 
from which deliveries are sched- 
vied to begin early in 1958. Un- 
til then, production of a govern- 
ment-owned plant in Luckey, 
Ohio, operated by Brush, will 
continue. (Cont'd) 
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HIGH “C’s! 


PUT ATLANTIC FLEXIBLE STAINLESS STEEL HOSE TO WORK in any 
inferno of high temperature and high pressure corrosive gases and liquids, It Stands Up! ... Every 
inch ,.. JOB TESTED & CERTIFIED... for unequalled leakproof qualities, durability, strength and 
lightness. Use it to control movement and vibration... correct misalignments . . . to compensate for 
expansion and contraction...in process lines... for loading and unloading. 


Available in sizes 14”-4” I.D. inclusive with appropriate fittings. Produced in various alloys of stain- 


less stee] —- in monel, bronze, and carbon steel. Write for Bulletin 21-A. See our Catalog in 
Sweet’s File for Product Designers. 


ATLANTIC METAL HOSE seni INC, 


329 Dyckman Street, New York 34, N.Y. 
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WHAT'S HAPPENING 


In its pure form, beryllium 
metal is used as a moderator, 
reflector and cladding material 
in nuclear reactors. Most val- 
uable property is its excellent 
stability under irradiation—its 
ability to “reflect” neutrons 
back into an atomic pile with- 
out “absorbing” them. This per- 
mits an efficient reaction in a 
smaller space than that permit- 
ted by competitive materials, 
such as heavy water or 
graphite. 


Methyl Methacrylate 
Gets New Producer 


In quick succession—inside a 
month—Hercules Powder Co. has 
announced new endeavors or ex- 
pansion in: 

Methyl methacrylate—The 
joint venture with Imperial 
Chemical Industries, Ltd., to 


build a $30-million, 35-million- 
lb./yr. plant at Louisiana, Mo., 
will bring to Hercules: ICI’s 20 
years of experience with the ma- 
terial; to ICI: Hercules’ know- 
how in U. 8. production and 
marketing methods. The new 
combine brings a third producer 
into a market previously shared 
in the U. 8. only by Du Pont and 
Rohm & Haas. Site is handy to 
raw materials: Natural gas from 
nearby pipelines from Texas oil 
fields; ammonia and methanol 
are produced at the site; acetone 
will come from Hercules’ Gibbs- 
town, N. J., plant. Methyl metha- 
crylate consumption is expected 
to double in the next five or siz 
years. 

¢ Tall oil fractionation—Two 
new fractionation plants — at 
Franklin, Va., and Savannah, Ga. 
—will yield 115 million lb./yr. of 
rosin and fatty acids. The flexi- 
ble distillation columns are 






















To supply process water for 
Tidewater Oil's new 130,000- 
bbl./day refinery near Wilming- 
ton, Del., big water treatment 
plant will process 3,000 gal./min. 
Including facilities for filtering 
and chemical treatment, demin- 
eralizing and zeolite processing, 





Clarifiers to Slake a 3,000-Gal./Min. Thirst 















the plant supplies water for the 
refinery’s power plant, refining 
units and general facilities, in- 
cluding drinking water. 

Entirely separate facilities 
pump 275,000 gal./min. of Dela- 
ware River water to cool refinery 
equipment. 














“tailored to meet the demands of 
existing markets,” Hercules says 
Crude tall oil will be obtained 
from nearby kraft pulp mills. 

¢ Oxychemicals—An expan- 
sion program at the Gibbstown, 
N. J., plant will double produc- 
tion of para-cresol and its de- 
rivatives. An earlier addition 
scheduled for completion late this 
month or November: Facilities 
for 3 million Ib./yr. of para- 
cresol and for its conversion to 
ditertiary butyl para-cresol. 
Para-cresol is fast growing in 
its use in making synthetic hor- 
mones and antioxidants. 


News Briefs 


Magnesium-thorium alloy: Dow 
Chemical Co. is now turning 
out commercial quantities of 

a new magnesium-thorium 

alloy which can be used in 

high-temperature aircraft. It 
is said to have excellent cor- 
rosion resistance and, be- 
cause of its light weight, can 
be used in thicker sections 
than heavier metals. 


Zirconium: Wah Chang Corp. 
will build a zirconium chlo- 
rination and reduction plant at 
Albany, Ore. 





Titanium: Titanium Metals 
Corp. of America, Henderson, 
Nev., will increase capacity 
for output of titanium sponge 
to 25 tons/day from 16.7 tons 
and output of titanium ingots 

to 30 tons/day from 17 tons. 


Organic specialties: National 
Aluminate Co. has started up 
a $1-million plant in Chicago 
which will eventually make 
50 different products—some 
basic organics, some blends 
such as slimicides, antifoam- 
ants, corrosion inhibitors. 


Paper: Construction has begun 
on a $50-million pulp and 
paper mill at Lepreau, New 
Brunswick, Canada. Cospon- 
sors of the project are said 
to be Sir Robert McAlpine & 
Sons, London, and Butler Co., 
Chicago. 


Cement: Production has started 
at Saskatchewan Cement 
Corp.’s $8-million, 2,500-bbl./- 
day plant in Regina. 
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New ASCO 
SAFETY SHUT-OFF VALVE 








Factory Mutual Approved 


provides tight seating... 
large flow capacity 


Important design features of this new ASCO 
valve — absolutely tight seating on gas — and 
large flow capacity — ideally suit it for use as a 
safety shut-off valve on gas and oil fired furnaces, 
ovens and boilers. 


This new ASCO Solenoid Valve, Bulletin 8022, 
assures safe operation because. its globe type 
seating, with integral crown type seat and soft 
composition disc, tightly seals off gas or oil. A 
unique combination — Y type body and oversize 
port (in 1%”-3” sizes) provides flow almost equal 
to that of a “straight through” gate valve. Factory 
Mutual Laboratories has approved the Bulletin 
8022 in 1%”-3” sizes for handling manufactured, 
natural, and L-P gases in maximum ambient tem- 
peratures of 104° F. Valves can also be used for 
fuel oil and non-corrosive liquids and gases. 


This free handle valve must be manually opened 
— it can only be opened and remain im the open 
latched position when the solenoid is energized. 
When the solenoid is de-energized, the valve will 
trip closed. 


Important announcement .. . new ASCO plant 
now being built in Florham Park, N. J. will 
double production capacity and greatly extend 
the range of our research, product development 
and services. 
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® Dependable Control by ASCO, 


The ASCO Bulletin 8022 comes in sizes “4” 
through 6”, with pressures ranging from 25 to 
150 p.s.i. It has been designed to permit mount- 
ing in any position. This eliminates piping prob- 
lems that occur with valves that must be mounted 
in one position. Valves are available with general 
purpose, watertight or explosion-proof solenoid 
enclosures to meet any requirements. 


For further information, write for ASCO Bulle- 
tin 8022. Or call the ASCO Engineer. He can 
give you full data on this valve, and on ASCO’s 
complete line of 2, 3, and 4 way solenoid valves. 


© Special Features 


Auxiliary Switch for operation of controls and 
signals. Time Delay to prevent valve from closing 
on a momentary loss of power. 


AUTOMATIC TRANSFER SWITCHES 
SOLENOID VALVES ELECTROMAGNETIC CONTROL 


Automatic Switch Co. 


281 Lekeside Avenue, Orange, W. J. © ORange 2-5300 
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BRIEFS FOR BUYERS 


about Caustic Soda + Caustic Potash 
Sulfur Chlorides and Oxychlorides 





Apparently the Caustic Soda 
Buyer’s Guide fills a need 

This pocket-size compendium of use- 
ful facts on caustic soda has proved 
so popular and useful we’ve ordered 
a second printing. 

Besides much basic information 
on forms and grades, containers and 
shipping methods, the “Guide” treats 
of such diverse subjects as these: 


e Comparative economics of 50% 
and 73%, liquid caustic soda. An un- 
biased report on the advantages of 
both strengths with both a table and 
nomograph to help you figure quickly 
if there are any possible savings for 
you with the 73% liquid. 


@ The amount of liquid caustic of a 
given strength you must have to 
develop various process concentra- 
tions, Another nomograph helps you 
figure your needs in minutes. 


¢ Some points to ponder before you 
choose a supplier of heavy chemicals. 


Get a copy of this second edition 
for your use. Check the coupon on 
the next page. 


New data sheet on Caustic Potash 
We have just completed a data sheet 
on NIaAck® Caustic Potash—one of 
the newest members of the Hooker 
roster of chemicals. 

We believe you'll find that the 
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new specifications measure up in 
every way to the high N1ALK stand- 
ards of the past. 

If you use caustic potash and pur- 
chase other Hooker chemicals such 
as caustic soda, it might pay you to 
look into the possible savings of a 
consolidated source of supply. 

You can get N1ALK Caustic Potash 
in standard and low-chloride grades, 
in 45% to 52% liquid solutions; and 
in the following solid forms, as 90%, 
and as 85% (low chloride) material: 
solid, flake, granulated, broken, 
crushed, powdered, and walnut. 

The liquid forms are shipped in 
tank cars of 4,000 to 10,000-gallon 
capacity. Solid forms are shipped in 
steel drums. 

To keep your file up-to-date, send 
for the new data sheet. Just check 
and mail the coupon. 


K.CO; as you like it 
No matter how you use carbonate of 
potash in your processing, you’re 
sure of the right form when you spec- 
ify NtALK Carbonate of Potash. 
That’s because we make it in these 
five forms: 
1. Hydrate regular p-onpal 
83.5% to 84.0% 
2. Calcined regular (granular ) 
99.2% to 99.6% 
3. Calcined powder 99.2% to 99.6% 
4. Powdered ...... 91.0% to 94.0% 
48%, to 52% 
For details on the form that meets 
your needs best, use the coupon to 
request technical data. 


How long can you store 

Sodium Sulfhydrate? 

A while ago a customer of ours came 
across some Hooker sodium sulfhy- 
drate which he had stored acciden- 
tally for over four years. 


It looked OK, so he used it. 

Results? “Excellent,” says he. No 
apparent iron contamination in four 
years! 


Such long-lived purity is no acci- 
dent when you buy Hooker sodium 
sulfhydrate. 

We package sodium sulfhydrate 
in brand-new steel drums with a \%4- 
inch lining of lacquer to prevent iron 
pick-up. We lacquer the drum lid, 
and secure it with six sturdy lugs so 
it stays airtight until you break the 
seal. 

Extra caution is used before the 
sodium sulfhydrate goes into the 
drum, too. We control raw materials 
rigidly by using only our own caustic 
soda and hydrogen sulfide. 

That’s why you always get a prod- 
uct that dissolves swiftly into pure, 
sediment-free solutions when you 
specify Hooker sodium sulfhydrate. 


7 ~ 


Want to chiorinate or sulfonate? 
In many cases you'll find it’s easier 
and safer to work with Hooker sul- 
furyl chloride or thionyl chloride 
than with pure chlorine or sulfur. 
To our best knowledge, we alone 
manufacture these chemicals in com- 
mercial quantities. Both make ex- 
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Carbonate of Potash « Sodium Sulfhydrate 


Trichlorethylene - Chlorofluorocarbon Compounds 


cellent chlorinating agents. Either 
may be used to introduce sulfur or 
oxygen and sulfur. 

Hooker sulfury! chloride is 99 + % 
pure. You can get Hooker thionyl! 
chloride in two grades—the techni- 
cal grade is 93% min. pure, the re- 
fined grade 97.5% min. 


Two simpler chiorinating agents. You 
can also purchase sulfur monochlo- 
ride and sulfur dichloride from us. 
The monochloride (technical grade) 
has a chlorine content of 52 to 
52.5%. The dichloride is 66% chlo- 
rine. 

You can get complete technical 
data on any of these compounds by 
checking the coupon. 


Nialk® Trichlorethylene—extrac- 
tion, technical, and X-1 grades 
You can now purchase trichlorethy]- 
ene from Hooker in several grades 
under the NIALK brand name. 
Technical Grade has no HC! acidity 
and a maximum of 0.001% alkalinity 
as NaOH. It boils at 86.6 to 87.8° C 
at 760mm. Used as a freezing-point 
depressant in carbon tetrachloride 
fire extinguisher fluids, as a solvent 
in various adhesive formulations, 
and in similar applications. 
Extraction Grade has no HC! acid- 
ity. Its alkalinity as NaOH is .006 to 
.008% maximum. It boils at 86.6 to 
87.4° C at 760mm. Used for extract- 
ing fats from animal matter, oil from 
raw wool, cottonseed, flaxseed; has 
pharmaceutical and other uses. 
X-1, a special grade, is available for 
those uses requiring a product of ex- 
ceptionally high quality. 

Send for bulletins. Technical Data 
Sheet No. 787 gives a resumé of im- 
portant information on all grades. 
For more detailed information on 


NIALK Trichlorethylene and its uses, 
send for Bulletin No. 44, a 40-page 
booklet covering physical and chem- 
ical properties, shipping containers, 
safe handling procedures, etc. 


Cl 
S -61 
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Can you use this chlorofluoro 
compound? 

One glance at the double bond and 
the unique combination of chlorine 
and fluorine in this new Hooker 
chemical — 1,2,-Dichlorohexafluoro- 
cyclopentene-1—tells you something 
of its potential. 

Attack that bond and you can de- 
velop dozens of useful, highly fluo- 
rinated compounds that contain 
functional groups. 

Oxidize to perfluoroglutaric acid, 
for example, and you can derive the 


F, = 





HOOKER ELECTROCHEMICAL COMPANY 


411 Forty-seventh St., Niagara Falls, N. Y. 
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acid halide, amide, esters, alcohols, 
and the anhydride—derivatives 
which might be useful in the develop- 
ment of polyester and polyamide 
resins, hydraulic fluids, elastomers, 
and wetting agents. 
And these are only a few of the 
possible reactions! 
Three other new chlorofluorocarbons. 
Here are the names and formulas of 
three other promising compounds 
recently developed: 
2,3-Dichlorohexafluorobutene-2 
CF,-CCIl=CCI-CF, 
2,2,3-Trichloroheptafluorobutane 
CF ,-CClo-CFCI-CF, 
2,2,3,3-Tetrachlorohexafluorobutane 
CF 3-CClo-CClo-CF, 
Data and samples. You can get the 
chemical and physical properties of 
these compounds, with typical re- 
actions, and suggestions for possible 
applications and areas of research, by 
checking the coupon for data sheets. 
Samples of these chemicals are 
available at a nominal price covering 
cost of manufacture. 


HOOKER 


CHEMICALS 





PLASTICS 


NIAGARA FALLS « TACOMA+ MONTAGUE, MICH + NEW YORK + CHICAGO’ LOS ANGELES 


For more information on chemicals 

mentioned here, check below: 

[] Caustic Soda Buyer's Guide 

{] Caustic Soda (Technical Data 
Sheets) 

| NIALK Caustic Potash 
NIALK Carbonate of Potash 
(Bulletin) 

} NIALK Carbonate of Potash 
(Technical Data Sheet) 

[] Sodium Sulfhydrate 

[] Sodium Sulfide 

(} Sulfuryl Chloride 

[] Thionyl Chloride 

{] Sulfur Monochloride 

} Sulfur Dichloride 


oY BS SRS a ee 
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Chlorinating Agents (Bulletin 
No. 328A) 
| NiaLK Trichlorethylene 
(Bulletin No, 44) 
] NIALK Trichlorethylene 
(Technical Data Sheet) 
] 1,2-Dichlorohexafluorocyclo- 
pentene-1 
() 2,3-Dichlorohexafluorobutene-2 
C) 2,2,3-Trichloroheptafluorobutane 
[} 2,2,3,3-Tetrachlorohexafluoro 
butane 
Clip to your letterhead with your 
name and title, and mail to us. When 
requesting samples, please use busi 
ness letterhead to help speed de 
livery. 





Chemicals & Raw Materials 


EDITED BY R, K. GITLIN 





Nominal melt index, g./10 min 
Ultimate tensile strength, psi 
Yield tensile strength, psi 
Elongation, %. 
Stiffness, 73 F., psi 

Softening point, Vicat F.... 
Brittleness temperature, F 


notch 





Properties of new polyethylene vs. conventional poly 


Impact strength, Izod Notched, 73 F., ft-lb. /in. 


. BD 150-47T 


Poly-Eth Conventional 
ASTM Test Hi-D Polyethylene 


D 792-50 0.935-0 .940 0.918 
D 1238-521 1 1 
D 412-S1T 2,300 1,850 
D 412-51T 2,300 1,200 
D 412-51T 400 575 
D 747-50 35,000 13 ,000 
D 676-49T D 57 D 44 
- 235 200 

<—100 <—100 

didn't break didn't break 


D 746-527 
D 256-54T 


<0.0003 <0.0003 
2.3 2.3 








High-Density Poly Via High Pressure 


Exhibits significant improvements over con- 
ventional and intermediate-density material. 


The first commercial quanti- 
ties of a new high-density poly- 
ethylene molding resin produced 
in a high-pressure type plant are 
now being produced by Spencer 
Chemical Co. 

While retaining the desirable 
non-toxic and odorless prop- 
erties usually associated with 
polyethylenes from the high-pres- 
sure process, the new resins 
exhibit greater stiffness and 
strength, higher heat resist- 
ance and less permeability than 
standard- or intermediate-den- 
sity polyethylene. 

Here are some of the high- 
lights of Poly-Eth Hi-D resins: 

eHigher heat resistance— 
Enables articles to withstand 
easily temperatures of boil- 
ing water without deformation. 
Thus, an odorless, non-toxic 
polyethylene can be used for 
housewares, bottles, etc. subject 
to high temperatures beyond the 
reach of standard poly. 

¢ Improved rigidity and ten- 
sile properties—Increase dimen- 
sional] stability of molded prod- 
ucts and will permit, in some 
cases, economical reduction in 
wall thickness without corres- 
ponding loss in strength. 
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Spencer feels that its new res- 
ins will fill a gap in the range 
of polyethylene properties which, 
until now, has existed between 
resins produced from established 
high- and low-pressure proc- 
esses. Thus, the plastics trade 
will have available a variety of 
polyethylene grades which may 
be tailored to specific types of 
end use applications.—Spencer 
Chemical Co., 610 Dwight Bldg., 
Kansas City 5, Mo. 142A 


Thickening Agent 


To be used with paints, var- 
nishes, plastics, protective 
finishes, etc. 


Imperviousness to the effects 
of impurities (water, phenols, 
polar solvents, basic or acidic 
components) plus uniform vis- 
cosity over long aging periods 
give Viscotrol-A the edge over 
many other thickening agents. 

In addition, this white organic 
powder increases and controls 
viscosity; controls sagging and 
flow; prevents pigment settling; 
improves brushability; controls 
penetration; provides better lev- 
eling characteristics; won’t af- 
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fect drying rate, scratch resist- 
ance, adhesion, color, gloss or 
other properties attributed to 
good finishes. 

Among Viscotrol-A’s many po- 
tential applications are: 

¢Paints—Imparts such de- 
sirable properties as thixotropic 
body pigment suspension, anti- 
sag, improved brushability, pene- 
tration control. 

Caulking compounds— 
Slippery gel-like consistency of 
caulking materials compounded 
with Viscotrol-A makes for 
easier, more uniform extrusion 
from the gear; prevents sag- 
ging; lends a stay-put quality; 
prevents bleeding of caulk ve- 
hicle into adjoining surfaces. 

eInks — Small amounts 
added to pigment grind give 
sharp definition to silk screen, 
textile, lithographic and linoleum 
inks, Thixotropic action pre- 
vents running, feathering, pig- 
ment settling and controls pene- 
tration into porous surfaces. 

¢ Cosmetics and pharmaceu- 
ticals—Ability to thicken or- 
ganic liquids is useful in giving 
oils an. ointment or salve con- 
sistency. 

Other suggested uses include 
lubes, adhesives, polyesters, 
epoxy resins, insecticides.— 
Ferro Corp., 4150 E. 56th St., 
Cleveland 5, Ohio. 142B 


Compressor Lubricant 


Fire-resistant, minimizes 
carbon deposition. 


Pydraul AC, latest in Mon- 
santo’s series of Pydraul fire- 
resistant fluids, is a synthetic air 
compressor lubricant which not 
only minimizes explosions and 
receiver fires, but also has a 
marked ability to reduce carbon 
deposits on exhaust valves and 
air system piping. Advantages: 
Important maintenance savings 
plus a wide safety margin in 
compressed air systems, 

Conversion of compressors 
from petroleum lubes to Pydraul 
AC is simple. Splash-lubricated 
compressors need only be cleaned 
of their petroleum deposits be- 
fore installing the new fluid. 
Separate force-feed lubricators 
can be converted with modifica- 



































The drop at the end of a burette--a specific 
gravity reading--a crystal under the micro- 
scope, or the weight of ash in a crucible--these 
are a few of the little things that add up to the 
final quality in an industrial chemical. 


It is the constant attention to such control 
details that has given Heyden Organic Chem- 
icals their high standards of quality and de- 
pendability through more than 50 years of 
service to industry and research. 


Heyden Organic Chemicals-- through con- 
tinuing research and advanced manufactur- 
ing methods--have grown steadily in number, 
volume and applications. They comprise both 


aliphatics and aromatics, including large vol- 
ume basic raw materials for many major fields 
--surface coatings, drugs and cosmetics, tex- 
tiles, plastics and dyestuffs--and other organic 
intermediates. 


Why not consult our technical or sales staff 
on your particular requirements? We'll wel- 
come the opportunity to work with you. 


HEY DERI 


CHEMICAL CORPORATION 
342 Madison Avenue, New York 17, New York 


CHICAGO « CINCINNATI « DETROIT « LOS ANGELES « PHILADELPHIA 
PROVIDENCE « SAN FRANCISCO 
in Canada: McArthur Chemical Co., Ud., Montreal and Toronto 





Benzaidehyde + Benzoic Acids + Benzyl Chioride + Beta-Oxynaphthoic acid + Chiorotoluenes + Creosotes + Formaldehyde + Formic Acid + Gualacols 
Parahydroxybenzoates + Pentaerythritois + Propyl Gallate + Resorcinol + Salicylates + Salicylic Acid +» Sodium Benzoate « Sodium Formate 
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tion kits available from major 
lubricator manufacturers, 

The new synthetic lube has 
already been tested and approved 
by more thap 30 companies, par- 
ticularly in petroleum refineries, 
gas pumping stations, power 
generating plants, etc.—Mon- 
santo Chemical Co., 1700 S. 
Second St., St. Louis 4, Mo. 

142C 
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Water Conditioners 


Control scale, algae, equip- 
ment corrosion in cooling 
tower systems, 


Three major water probiems 
plaguing operators of cooling 
tower systems in maintaining 
the efficiency of air condition- 
ing and refrigeration units are 
scale, corrosion and algae. 

Scale in the condenser lowers 
heat transfer which in turn 
raises the temperature of the 
refrigerant gas. Net result: In- 
creased power costs and lewer 
capacity. Corrosion reduces the 
life of the equipment. Algae 
retluces heat transfer, restricts 
water flow. 

To combat these headaches, 
Calgon has introduced three 
water treatment products——Cal- 
gon Scale Remover, Micromet 
Plates and Calgon Algaecide. 

eScale remover—Used to 
clean systems in which scale is 
already present. Main features 
include a built-in pH color in- 
dicator (causes color change in 
water when acid scale remover 
solution is almost neutralized 
and too weak for rapid clean- 
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ing), corrosion inhibitor, wet- 
ting agent and antifoam. 

¢Micromet — Phosphate 
chemical which, with proper 
bleed, prevents buiid-up of lime 
scale. Available in slowly solu- 
ble plate form. Plates are put 
in a plastic-coated glass mesh 
feed bag in the tower, prefer- 
ably above the sump water un- 
der the water droplets so they 
will be wet and will dissolve 
just when the system is op- 
erating. An initial charge of 4 
Ib. plates per ton of capacity 
inhibits scale formation, will 
last about six months. 

e Algaecide—Periodic doses 
keep slimy growths under con- 
trol.—Calgon, Inc., 423 Fourth 
Ave., Pittsburgh, Pa. 144A 


Automotive Paint 


Synthetic enamel eliminates 
drying time between coats. 


“Revolutionary” is the tag 
given to Dythol quick-drying 
auto paint by its manufacturer, 
Martin-Senour Paint Co. 

What makes this synthetic 
enamel unique is that it air dries 
in just 30 minutes, thus: 

eAllows auto. refinishing 
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shops to apply two coats in im- 
mediate succession with no long 
drying time between coats. 

¢ Puts small shops in a bet- 
ter position to compete with 
larger shops. Autos can be re- 
finished and wheeled out of the 
shop, dust-free, in one hour. 

Dythol doesn’t contain nitro- 
cellulose, nor is it a lacquer. But 
it’s almost as fast as a lacquer 
in drying rate and much faster 
than today’s synthetic enamels. 
Secret of its success is a new, 
but as yet undisclosed, copoiymer 
resin. 

Price — $1.50/gal. — is about 
15-20% higher than conventional 
synthetic enamels, on a par with 
lacquer costs. But this is more 
than compensated for by auto 
shops’ time and labor savings, 
some of which can be passed on 
to the customer.—Martin-Sen- 
our Paint Co., 2520 Quarry St., 
Chicago, Ill. 144B 


Antifoam Agent 


Solves foaming problems in 
continuous diffusion. 


Excessive foaming in con- 
tinuous diffusers often reduces 
diffusion efficiency, provides a 
breeding place for bacteria, pre- 
sents a safety hazard for men 
working around the machinery. 
(it may even lift the covers 
right off the diffusers. ) 

To combat these problems, 
Hodag Chemical Corp. has intro- 
duced a new antifoam compound 
labeled Hodag BX-108. 

Formulated to work efficiently 
in the higher temperatures of 








Leavening 


leather tanning... 


gypsum removal... 


Neutralizing 


Scale removal 


each uses a different property of 


SOLVAY AMMONIUM BICARBONATE 


Be 


WHICH OF THESE 

PROPERTIES CAN YOU USE? 
Physical and Chemical Properties 
Molecular Weight: 79.06 


Solubility in Water: 14% at 10°C., 17.4% at 20°C., and 
21.3% at 30°C.—Insoluble in alcohol. 


Negative heat of solution 
Stability: Relatively stable at room temperatures. 


Volatility increases sharply above 140°F. 
Decomposition product ratios are as follows: 
Ammonia gas (NH3) 

Carbon dioxide gas (CO,) 

Water vapor (H,O) 

pH of 1/10 N solution at 25°C.: 7.8 
Appearance: White Crystals 

Quality: Exceptionally pure. Food grade. 
Very low metal content. 











Aluminum Chloride * Vinyl Chioride * Calcium Chloride 

Potassium Carbonate * Sodium Nitrite * Caustic Potash 

Snowflake® Crystals * Sodium Bicarbonate « Caustic Soda 

Ammonium Chioride * Methylene Chloride * Methy! Chioride 

Ammonium Bicarbonate * Ortho-dichlorobenzene * Chioroform 

Soda Ash * Monochlorobenzene * Carbor Tetrachioride * Para-dichlorobenzene 
Chiorine * Cleaning Compounds + Hydrogen Peroxide 
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The leavening of thin-baked goods, the neutralization of 
strong leather-making acids and the removal of gypsum 
from processing equipment are typical of the many and 
diverse processes that have adopted properties of SoLvAy 
Ammonium Bicarbonate. These properties include the 
economical and complete volatilization to a nontoxic 
gas at low temperatures and without residue. Its solu- 
tions have lower pH and yet greater neutralizing ability 
than certain competitive alkalies. It also provides a dry, 
crystalline source of ammonia for packaged cleaning 
compounds. 


Whether your need ranges from a material to create 
voids, to mild neutralization of acids, or to a dry source 
of ammonia for household cleaning compounds—check 
the properties of So.vay Ammonia Bicarbonate. 


Check This Coupon—Mail Today 
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A SOLVAY PROCESS DIVISION 
( ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N.Y. 
Please send me without cost: 
() ‘Test Samples of So.vay Ammonium Bicarbonate. 
(] Specific information requested in my attached letter. 


Name 





Company 





Address 





City Zone State 
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continuous diffusers, the new 
agent is based on specially frac- 
tionated edible vegetable oils. 
Because it’s heat treated, it’s low 
in bacteria content. Odor is 
bland; color, dark amber; weight, 
74 |b./gal. 

Used diluted or applied direct, 
BX-108 is a free-flowing liquid 
that requires no heating before 
application. It’s easy to handle 
in automatic systems, can be 
closely regulated, doesn’t clog 
drip valves. According to the 
manufacturer, it’s stable for long 
storage periods and is effective 
in small concentrations. 

Though specially designed for 
foam control in continuous dif- 
fusers of sugar beet plants, BX- 
108 is also applicable to other 
food and chemical processing 
operations. — Hodag Chemical 
Corp., 7247 N. Central Park, 
Chicago 45, Ill. 144C 


Silicone Rubbers 


One fluoro-silicone, one 
foam, five vinyl silicones. 


There seems to be no let-up 
in silicone rubber activity, wit- 
ness the bevy of recent an- 
nouncements concerning seven 
new compounds—one from Dow 
Corning, one from Connecticut 
Hard Rubber, five from Union 
Carbide and Carbon. 

¢Dow Corning’s new heat- 
resistant rubber is said to be a 
major step toward the Air 
Force’s goal of a _ low-swell, 
heat-stable rubber for use on 
jet powered planes. 

Known as Silastic LS-58, it is 
a molecular hybrid combining 
the best properties of silicone 
rubbers and fluorocarbon plas- 
tics—i.e., ease of fabrication of 
silicone rubbers with the sol- 
vent resistance of fluorocarbons. 

For the present, Silastic LS- 
53 will be limited to essential 
aircraft applications: O-rings 
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and other seals where rubber 
must perform over a tempera- 
ture range from —80 F. to over 
400 F. and still resist swelling 
and attack by gasoline, jet en- 
gine fuels, hydraulic fluids and 
engine oils. 

An indication of the new rub- 
ber’s performance can be seen 
in the above photograph. After 
24 hours’ immersion in JP-4 jet 
engine fuel, a conventional! sili- 
cone rubber O-ring swelled to 
over double its original size 
while an identical LS-53 ring 
remained almost unchanged. 

Fabricators used to handling 
conventional silicone rubbers 
will find no difficulty in making 
parts of Silastic LS-53. Its 
hardness, tensile strength and 
elongation are comparable to 
good, all-purpose silicone rub- 
bers.—Dow Corning Corp., Mid- 
land, Mich, 146A 

eConnecticut Hard Rub- 
ber’s COHRfoam is a light- 
weight silicone foam rubber 
which remains soft and resili- 
ent over a temperature range 
of —100 F. to 480 F. 

Because of its interconnect- 
ing cell structure, COHRfoam 
recovers its shape instantly 
after being compressed for long 
periods at high temperatures. 
Typical of silicone rubber, it’s 
inert to ozone and weather- 
ing, non-sticking, non-corrosive, 
odorless, tasteless, has excellent 
electrical properties. 

Current use: Airframe seals 
where no other material has op- 
erated successfully. Anticipated 
uses: sound and vibration pack- 
ing, electrical and thermal in- 
sulation, mechanical sealing 
large, light seals. 

Initially COHRfoam will be 
offered in sheets and custom 
moldings up to 8-in. thick.— 
Connecticut Hard Rubber Co., 
407 East St., New Haven 9, 
Conn, 146B 

¢Union Carbide and Car- 
bon’s five pre-conditioned vinyl 
silicone rubber compounds— 
K-1044R, K-1045R, K-1046R, K- 
1047R and K-1048R—are de- 
signed to meet the toughest 
aeronautical specs for high- 
temperature applications. 

They’re described as pre-con- 
ditioned because the manufac- 
turer ships them in such a 
condition that they’re easy for 
the fabricator to process. Just 
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a few turns of the mill will 
process the compounds to a 
freshened state ready for fabri- 
cating; this sometimes takes 
less than a minute. 

Other features of the K-1040 
series include controlled reac- 
tivity, high tear, high elonga- 
tion, tensile strength of over 
800 psi., low compression set, 
gvod oil resistance, low mois- 
ture absorption, good dry and 
wet dielectric properties. 

This combination of proper- 
ties makes it possible for the 
rubber fabricator to buy one 
compound which meets. the 
Aeronautical Materials Specifi- 
cations (AMS), joint military 
rubber (Mil-R) and ASTM 
specifications in the appropri- 
ate hardness. The K-1040’s also 
have civilian uses, e.g., in home 
appliances. Silicones Div., 
Union Carbide and Carbon 
Corp., 30 E. 42nd St., New York 
ee 146C 


Polyester Film 


New variation is heat seal- 
able on both sides, can be 
combined into tubes. 


Minnesota Mining and Manu- 
facturing isn’t wasting any time 
in establishing a firm foothold 
in the packaging field with its 
new plastic film. 

Following close on the heels 
of its first announcement of 
Scotchpak “A,” a _ polyester- 
based film, comes word that 3M 
is now prepared to supply a new 
variation, Scotchpak “B.” 

The new clear film (“B’”) is, 








A small part of the huge hydrocarbon storage tank farm above and 
below ground at Petro, Propane is stored in the cylindrical tanks, 


butane and natural gasoline in the bubbleshaped Hortonspheres 
Additional propane is sto:ed in man-made caverns 330 feet down. 


Petrochemicals... 


from pipeline gases 

At the Petro plant—Tuscola, Illinois—an endless 
stream of natural gas is being separated into ethane, 
propane, butane and natural gasoline. 


products you need 


The ethane is converted into ethylene, which is in 
turn converted to ethyl chloride, ethyl alcohol, ether 
and polyethylene. U.S.1. ammonia and sulfuric acid 
plants next door supply and receive raw materials. 


NATIONAL PEER 


icc Oy, Tey PP 


for the future 


Petro can manufacture products other than these if the 
demand arises— products that can be made from the 
many raw materials available at the plant site. 


in bulk quantity 


Why not add this plant to your facilities? Our engi 
neers will be glad to discuss your long-term bulk 
requirements for chemicals from National Petro 
chemicals Corporation. 


~CHEMICALS 
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A joint enterprise of National Distillers Products Corporation and Panhandle Eastern Pipeline Company 
99 PARK AVENUE, NEW YORK 16, N. Y. 
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like its predecessor (“A”), 
durable, non-toxic, chemically 
inert, impervious to odors, re- 
sistant to insect penetration. 


And it has the added advantage 
of being heat sealable on both 
sides (instead of just one), thus 
can be combined into tubes. 





Workers who slosh through 
water, acid and alkaline solu- 
tions on their jobs are enthusi- 
astic about Sylfiex, the new 
silicone for leather. In work 
shoes, they say, it gives them 
greater safety, saves money. 

Safety: Sylfiex treatment 
imparts lasting water repel- 
lency without clogging the 
pores through which leather 
“breathes.” Thus, a man wear- 
ing shoes made of Sylflex- 
treated leather can walk through 
water and acid solutions with- 
out getting his feet wet. 





Workers Cite Benefits With Silicone-Treated Shoes 


Economy: Water steals the 
life of leather. But Sylflex blocks 
water so that leather remains 
flexible; shoes don't stiffen, 
erack or curl after wetting. 
They last longer. 

About 25 major shoe manu- 
facturers are using Sylflex- 
processed leather this fall. They, 
together with Dow Corning and 
retail stores, are presenting a 
nation-wide program to intro- 
duce the public to the advantages 
of this silicone leather treat- 
ment.—Dow Corning Corp., Mid- 
land, Mich. 148A 
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Properties of 14 mil gage 
Seotchpak “A” and “B” (basi- 
cally the same in chemical 
composition) demonstrate the 
performance capabilities of the 
film: 

¢ Tensile 
psi. 

eElongation at 
270%. 

¢Burst strength Mullen—25 
psi. 

¢ Temperature stability 
from —60 F. to 240 F. 

e Water vapor permeability 
A g./100 sq. in./24 hr. 

In addition, the film has high 
dielectric strength and dimen- 
siona] stability. 

Scotchpak “B” is currently 
available in 24 mil gage only. 
Scotchpak “A,” formerly avail- 
able in 44 mil thickness, is now 
being offered in gages of 14 
and 24 mil.—Minnesota Mining 
and Manufacturing Co., 900 
Fauquier St., St. Paul 6, Minn. 

146D 


strength—8,700 


break 


Ultra-Pure Silicon 


Essentially free of boron, 
can be used for semicon- 
ductor devices. 


A new method devised to re- 
move boron impurities from 
commercially available silicon 
is destined to open the door to 
improved transistors and other 
semiconductor devices. 

Developed by Bell Telephone 
Laboratories, the process in- 
volves the reaction of molten 
silicon with water vapor to oxi- 
dize the boron. Oxidation prod- 
ucts are evaporated. 

To carry out the reaction, a 
liquid silicon zone supported 
only by surface tension is made 
to traverse a vertical silicon 
rod around which flows a mix- 
ture of hydrogen and water 
vapor. This technique prevents 
contamination from crucibles 
and provides a large interface 
between the silicon and the 
atmosphere. Under these condi- 
tions boron removal is very ef- 
fective, increasing both with 
time and water vapor concen- 
tration. 

Used together with Bell Labs’ 
zone refining technique, the new 
method makes possible the pro- 
duction of silicon containing 








extraordinary 


ordinary 


equipment 


KIS hele FLUOROCARBON PLASTIC 


molding techniques. It can also be obtained in film, sheets, 
rods, tubing, and other extruded profiles from qualified 
molders and fabricators throughout the country, Names 
available on request from Kellogg. 


can control corrosion in standard equipment 
and parts ... over extended thermal range 


The outstanding thermal and chemical stability of KEL-F 
PLASTIC provides one of the most effective means of 
preventing corrosion and thermal breakdown in industrial 
equipment and products. 

Available in the form of a readily moldable thermo- 
plastic, KEL-F PLASTIC is giving practical answers to 
some of the most vexing processing and production prob- 
lems encountered today. KEL-F PLASTIC is unique in 
its resistance to chemical attack, heat, cold and moisture. 

Consider these every day situations where KEL-F 
PLASTIC can be used to set up safe and dependable 
barriers to corrosive liquids, fumes, excessive tempera- 
tures, pressures and stress: 


MOLDED AND FABRICATED 
Piping ® Tubing 
Gaskets ® Valve diaphragms 
Ring seals ® Pumps 
Gauge crystals ® Flow meters 
KEL-F PLASTIC is available in the form of molding 
powders for compression, injection, extrusion and other 


Send for our newly published booklet covering the entire 
family of KEL-F fluorocarbon products — Plastics, Dis- 
persions, Oils, Waxes, Greases, Elastomers, Printing Inks 
and Chemicals, For your copy, write to the address below, 


@® Registered trademark of 
The M. W. Kellogg Company for its fluorocarbon products 


CHEMICAL STABILITY Unaffected by concentrated acids, alka- 


lies, organic solvents, oxidants. 

Operates over a wide temperature range 
(—320°F, to +-390°F.). 

Readily molded on standard compression, 


transfer, injection and extrusion equip- 
ment 


THERMAL STABILITY 
MOLDABILITY 


ZERO 
MOISTURE 
ABSORPTION Surface is non-wetting, anti-adhesive 
DIELECTRIC STRENGTH Extremely high resistivity (10' ® ohm-cm.); 
high dielectric strength , 


The M. W. Kellogg Company 
Chemical Manufacturing Division, P. O. Box 469, Jersey City 3,N. J, 
Subsidiary of Pullman Incorporated 
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boron concentrations of less 
than one part in ten billion and 
having a resistivity greater 
than 3,000 ohm-cm.—Bell Tele- 
phone Laboratories, 463 West 
St., New York 14, N. Y. 148B 


Fire-Retardant Mastic 


Insulates metal surfaces 
against 2,000-F. flame. 


A new resinous compound that 
will insulate a metal surface 
against reaching 1,000 F. for 30 
minutes while being subjected to 
a 2,000-F, flame has been devel- 
oped by Insul-Mastic Corp. of 
America. This marks the first 
time that a fire-retardant coat- 
ing has been able to withstand 
such an extreme test. 

Known as Fire-Retardant In- 
sulating Mastic No. 5501, the 
new compound is a heavy-bodied 
black mastic which can be sprayed 
or trowelled to a thickness of } 
to # in. on metal, wood, fibre- 
board and other materials. It 
won't run, drip, drop off or con- 
tribute fuel to the flame. 

Although primarily developed 
as a fire- and heat-retardant 
coating for metal vessels, equip- 
ment and structural suvports, 
the mastic offers unlimited appli- 
cations wherever high tempera- 
ture could conceivably be encoun- 
tered, 

Aside from its outstand fire- 
retardant properties, No. 550) 
serves as an interior or exterior 
coating to insulate, reduce con- 
densation, rustproof and water- 
proof in the range of —20 F. to 
250 F. It weathers well, with- 
stands acid and alkali fumes and 
splash, won’t support mildew. 

Coverage, with conventional 
mastic spray equipment, is eco- 
nomical, Twenty gallons are re- 
quired per 100 sq. ft., t-in. thick. 

-Insul-Mastic Corp. of Amer- 
ica, 7750 W. 61st PL, Summit, 
lil. 150A 





95° pure neodymium oxide is 
being offered as a commercial 
grade of purified rare earth 
with potential applications in 
- ceramics, cracking reforming 
catalysts, metals, glass, etc. 
—Research Chemicals, Inc., 


Burbank, Calif. 150B 
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Benzoic-toluic, a mixture of 
85% benzoic acid and 15% 
m-toluic acid, will be mar- 
keted by Oronite Chemical 
Co. as a modifier of alkyd 
resins to improve properties 
of paints, enamels and other 
surface coatings. Market 
price of the 100% monobasic 
acid mixture will be about 
20¢/lb. — Oronite Chemical 
Co., San Francisco, Calif. 

150C 


Broad-range lubricant, Atlan- 
tic Multi-Purpose Lubricant, 
can be used not only in 
chassis lubrication, but also 
in lubrication of wheel bear- 
ings, water pumps, track 
rollers, grease type universal 
joints, ball and roller bear- 
ings. Purple-colored lube is 
water repellent, offers protec- 
tion against rust, can be used 
in high-temperature opera- 
tions.—Atlantic Refining Co., 
Philadelphia, Pa. 150D 


Whitening agent, Calcoflour 
White 4BT, previously used 
only on cellulosic fibers has 
been found to be most effec- 
tive for acrilan. It requires 
no extra application step 
after bleaching, but can be 
applied either to the H,SO, 
pretreatment or to the Tex- 
tone bleach bath. Light fast- 
ness of 4BT is superior to 
most optical bleaches cur- 
rently recommended for acri- 
lan.—American Cyanamid 
Co., 30 Rockefeller Plaza, 
New York 20, N. Y. 150E 


Plant growth regulator, gib- 
berellic acid, is said to have 
“exciting possibilities” as a 
plant growth stimulant. Ex- 
periments have shown it to 
speed growth of various field 
crops, grasses, tobacco, vege- 
tables and flowers. Other 
potential uses: breaks dor- 
mancy in specific plants, 
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stimulates germination in 
certain seeds, reverses dwarf- 
ism. Though as yet unavail- 
able, even in research 
requirements, a small quan- 
tity of the acid is being dis- 
tributed to agricultural 
scientists to obtain more in- 
formation on its properties. 
—Eli Lilly and Co., 740 8. 
Alabama St., Indianapolis, 
Ind. 150F 


New price schedule for basic 
urethane chemicals shows a 
reduction for Mobay’s Mon- 
dur-S isocyanate from 
$1.23/lb. to 85¢/lb. in quan- 
tities of 10,500 lb. or more; 
Mondur-C isocyanate, from 
$1.12/lb. to $1.05/lb. for lots 
of 10,000 lb. or more; Mul- 
tron R-2 polyester, from 
85¢/lb. to 54¢/lb. for 5,000 
lb. and over. Price cuts for 
smaller quantities of these 
materials have also been 
made. In addition to basic 
reduction of Mondur-C, 15% 
service reduction will be 
made to paint and adhesives 
manufacturers who formu- 
late arid market products in- 
corporating this isocyanate. 
—Mobay Chemical Co., 1700 
S. Second St., St. Louis 4, Mo. 

150G 


Synthetic resin films, called 
Nalfilm, now appear to have 
uses exceeding earlier expec- 
tations (as permselective ion 
exchange membranes). Avail- 
able in two broad anionic and 
cationic classes, films are 
finding applications in de- 
ionizing water, radioactive 
waste disposal, salt-splitting 
reactions, uranium purifica- 
tion, etc. Ability to vary film 
strength, flexibility, electro- 
lytic conductivity, moisture 
content, thickness suggests 
possible future use as static- 
free plastic and battery sepa- 
rators.—National Aluminate 
Corp., 6216 W. 66th St., Chi- 
cago 38, Ill. 150H 


Tall oil monobasic fatty acids, 
under the tradename Pamak, 
are being offered as modifiers 
for resins and synthetic coat- 
ing formulations.—Hercules 
Powder Co., Wilmington 99, 
Del. 1501 











Cameron Sales Engineer, W. E. McDonald, demonstrates Hycar-coated seat, 


DOUBLE LPG SEAL with Cameron Lift-Plug Valves 


A renewable Hycar rubber-coated 
seat does the trick. The remarkable 
Cameron Non-Lubricated Lift-Plug 
Valve seals in both directions with 
smooth, sure, positive action. This 
super-tight seal keeps products in 
place—prevents trouble. One valve 
(with telltale needle valve in body) 
replaces two or more ordinary 
valves which only seal upstream or 
downstream. 

Non-Lubricated means no con- 
tamination of line products, no 
fouling of delicate metering equip- 
ment — best of all non-lubricated 
means no maintenance. Simply sed 
it and forget it. 


The seat of the Cameron Non- 
Lubricated Lift-Plug Valve is sepa- 
rate from and not attached to the 
body. Body deflections do not affect 
mating surfaces of plug and seat. 
Friction is eliminated because the 
plug is lifted from the seat before 
rotating — actually never touches 


the seat except when completely ‘ 


open or closed. Plug and seat may 
be easily and inexpensively replaced 
without removing the valve from 
the line. 

As in the case of these LPG 
Valves with Hycar coated seats, 
other special materials may be used 


for special services. If it’s a diffi- 
cult duty — acid, molten metal or 
the elusive LPG’s, Cameron Lift- 
Plugs are already saving time and 
money for someone. It could be you. 


IRON WORKS, INC. 


P. ©. Bex 1212-Houston, Texas 


Export Office: 7912 Empire State Bidg., New York 
City. in England: Cameron iron Works Ltd., Time & 
Life Bidg., New Bond Street, London W. 1 England. 
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Your Purification Problem may be tough 
eee if this tough? 
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Get Pure Water from Sea Water 
This Centrifix Purifier Does It 


Design a separator unit te operate aboard an ocean- 
going freighter that would take sea water of any 
‘salinity and convert it to fresh water, thereby elimi- 
nating the tremendous fresh water storage capacity 
that is ordinarily necessary — this was the problem 
recently solved by Centrifix engineers. 


The Centrifix Purifier, illustrated, was designed to ac- 
complish this purpose and installed in the ship, T/T 
Saxonsky, where ordinary sea water was brought to 
a boil, changed to vapor and then condensed. In this 
process, the Centrifix Entrainment Sepgrator of Monel 
removed almost every trace of salt. Actual records of 
an entire cruise show the high efficiency of the unit. 
A condensate was produced with a salinity of .1 


Write taday for Centrifix 
Engineering Manual and Catalog 


grains per Imperial gallon — perfect for boiler use 
and entirely potable. 


Whatever your purification problem . . . only Centrifix 
Purifiers will give you highest separating efficiency, 
broad pressure ranges, negligible pressure drop, self- 
cleaning, no moving parts and simple installation. 
Centrifix engineers will recommend specific equip- 
ment to meet your requirement . . . without obligation. 


06 PAYNE AVEWU 
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New titanium tetrachloride plant at 
Natrium, W. Va., continues Columbia- 
Southern Chemical Corporation's pio- 
neering tradition. The company's basic 
patent position, gained through research, 
has greatly aided the commercialization 
of titanium metal, Work on construction 
of this new plant was begun by Catalytic 
in April, 1955. Construction was com- 
pleted in March, 1956—within 11 days 
of the contract schedule, 

























































































. A new multi-million dollar plant at Natrium, W. Va., is the 
l answer of Columbia-Southern Chemical Corporation to the task 
J of producing TiCl,—titanium tetrachloride—which in turn is 


(Titanium tetrachlorid 


used in production of titanium. 


Titanium is metallurgy’s answer to the need for metal resistant 
to high temperatures—as in supersonic aircraft. 


Titanium tetrachloride—the product of this new plant engi- 
neered and constructed by Catalytic—has opened up important 
markets in diversified other fields as well as in production of 
titanium sponge. Its many uses include the manufacture of 
catalysts for plastics, the making of titanium esters, and service 
as a reducing agent for dyes. 


CATALYTIC 


Construction Company 


Philadelphia 2, Pennsylvania Catalytic On-Time... 
Toledo, Ohio On-Budget Services 
in Canada: Catalytic Construction for the metallurgical, chemical, petro- 
of Canada, Limited: Sarnia, Ontario; chemical and oil refining industries: 
Toronto, Ontario; Montreal, Quebec Project Analy sis; Process Development; 
Process Design; Economic Studies; Engi 
neering; Procurement; Construetion; 
Plant Operation 
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that matches the purpose 


THE BONNET FLANGES on the Type 950 Hancock Steel Gate Valve combine 
compactness with rugged strength where strength is needed most. Flange thick- 
ness and bolting provide sturdiness that can withstand more than ten times the 
rated pressure of the valve. Butting of the flange faces eliminates every possi- 
bility of bending and distortion. 


In revalving old, or installing new process and power piping systems, the en- 
during strength of Type 950 Hancock Steel Gate Valves always proves there is 
no substitute for the economy of quality. Get complete facts. Phone your Indus- 
trial Supply Distributor today. 


a 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Watertown 72, Massachusetts 
in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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e Filtration the Answer to High Costs 
of Industrial and Process Water 





Part 1 


The continued expansion of our 
free economy is lerciée manage- 
ment and design engineers to face 
the problem of water. Water is as 
essential to industrial development 
as it is to human life. 


Municipal Supplies Limited 

More and more we read stories in 
the daily papers of various cities 
which have had to apply restric- 
tions on water consumption. While 
sprinkling bans may ruin y@r lawn 
this year, it is an omen of a possible 
water shortage in the future. 


Natural Resources Restricted 

The use of natural water resources 
... lakes and rivers . . . is being 
restricted by pollution. For example, 
the entire water of one of the major 
eastern rivers is reused seven times 
while moving one mile down stream. 
To make use of this water for indus- 
trial purposes involves an extensive 
treatment system .. . resulting in a 
high initial capital expenditure. 
Water the Life Blood of Industry 
This is not a patent cliche! It is a 
basic fact. Years ago water's primary 
importance to industry was as a 
means of transportation. Today 
water is essential to industrial sur- 
vival. As with any commodity, as the 
supply decreases with respect to 
demand, the price per unit increases. 
The cost of industrial and process 
water has risen rapidly during the 
past 10 years .. . will rise even fur- 
ther and more rapidly during the 
coming 10 years. 


Methods of Solving Problem 

More and more firms consider the 
problem of water shortage when 
planning the location of new plants. 
Plant sites are chosen near natural 
water resources. When the source 
is a river or lake, their planning 
often includes waste water disposal 
... @ factor that did not exist some 
years ago. 

River and lake water, particularly 
during rainy season run-offs, require 
water treatment of some sort. The 
higher the quality of the water 
needed by the plant, the more expen- 
sive the water treatment .. . but in 
the long run it pays for itself. 


CHEMICAL ENGINEERING 


Filtration of the raw water with an 
Adams AWF Automatic Filter may 
eliminate the need for a pre-treat- 
ment settling basin. If water soften- 
ing equipment is used, the AWF 
may also help reduce the cost of this 
equipment by the removal of solids 
from the water to be softened. 


Filtration After Treatment 


Where che polish of the industrial 
or process water is a critical factor, 
it very often pays to install a filter 
after the softening equipment. In 
this application the filter acts to 
remove the precipitated salts, These 
salts cause trouble by collecting in 
low spots, or reacting chemically 
when introduced into process solu- 
tion. This phase of keeping your 
industrial water costs down will be 
covered in the next Adams Report. 
Watch for it. 


New Bulletin Available 


Bulletin 909, on the Adams AWF 
Automatic Filter is available upon 
request from the R. P. Adams Com- 
pany, Inc., 507 East Park Drive, 
Buffalo 17, New York. 








ADAMS 


BACKWASH 
DESIGN 


can lower your filter labor costs... 


COMPRESSED 
AS 











TYPICAL BACKWASH FILTER CLEANING CYCLE 


There are numerous filters which will meet the needs of your particular 


process. Your problem has become . . 


. “Which one shall I buy?” 


Doubtlessly, there are other units which will produce as clear an effluent as 
the Adams filters. So the choice would seem to narrow down to initial invest- 
ment. Here you will find Adams filters competitive in price. 


What about operating and maintenance costs? That's where the Adams filter 


can save you money! 


You clean your Adams filter by operating a few valves... no time consuming 
and often dangerous manual disassembly and cleaning necessary. Your filter 


is off-stream for as little as two 
minutes and seldom over 15. The 
liquid required for cleaning is 
only a small fraction of that 
needed by other filters using the 
reverse flow technique. And what's 
more, you get thorough cleaning. 
The Backwash liquid is easily 
recovered if necessary. 


R. P. ADAMS CO., INC. 
207 §, PARK DRIVE 
BUFFALO 17, N.Y. 
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R. P, ADAMS COMPANY, INC 
| 207 East Park Drive 
Buffalo 17, N.Y. 


| Gentlemen 


| We have a problem in chemical filtration 
| Please send us your Bulletin 431 


| Name litle 
| Firm 


| City 
U 










AVAILABLE IN FIVE TYPES 
FOR ALL KINDS OF SERVICE 


ee Lda 


America’s Quality 
Pillow Block 








IDoDGE.TIMKEN Bearings are adjusted, 
lubricated and sealed at the factory. Lab- 
rynth seals effectively retain the lubricant 
and prevent the entrance of dust and dirt. 
The inbuilt precision of Dodge-Timken 
Bearings is protected both on and off the 
shaft. They are delivered fully assembled, 
ready to mount. 


















Where service conditions are toughest 
Dodge-Timken Bearings prove their qual- 
ity decisively. For superior performance, 
dependability and long life they have won 
their reputation throughout industry as 
America’s quality pillow blocks. 

















To meet varying service requirements 
Dodge-Timken Pillow Blocks are available 
in five types——the type E.. Double Inter- 
lock (illustrated) ..Type C..Special Duty 
...and All-Steel. Available in a range of 
shaft sizes from 1-3/16” to 10”. 

Call your Transmissioneer; or write for 
Bulletin A638 giving load ratings, dimen- 
sions and other data on Dodge-Timken 
Roller Bearings. 


DODGE MANUFACTURING CORPORATION 
200 Union Street, Mishawaka, Indiana 


















@ COMPLETELY ASSEMBLED 
@ FACTORY ADJUSTED 
@ PRE-LUBRICATED 













” ell the Tranemissioneer, your local Dodge Distributor. 

Factory-trained by Dodge, he can give you valuable 

assistance on new, cost-saving methods. Look for his 

name under “Power Transmission Machinery” in your 
i itinad tal b Ai * y, or write us. 












of Mishawaka, Ind. 





Y 
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Subjected to temperatures up to 2,000° F, as well as strong 
cleaning gases, this Wissco Belt carries many millions of elec- 
tronic tube parts through this single furnace every year. 


FAMOUS NAMES 





ride on WISSCO BELTS 


Tung-Sol Electric, Inc. » Washington, N. J. 


The story of Wissco Belts is best told by their users, For 
instance, Tung-Sol Electric reports: 


“Our Wissco Belts performed without in- 
terruption for 4 years of continuous, 24- 


99 


hour-a-day, 7-day-a-week operations .. . 


In spite of high temperatures and strong gases, that’s 
the record of two Wissco Belts operated by one of 
America’s well-known electronic parts manufacturers. 

What’s more, these two belts enabled Tung-Sol to 
increase production by 100% while reducing furnace 
feeder crews by 50%. “In a strictly cost accounting 
sense, the belts paid for themselves within a matter 
of weeks,” according to the company’s production 
control chief, Mr. Allen Mayberry. Yet the reliability 
of the belts is even more important, he points out, 
because ‘millions of component parts used by the 


company each year must pass over one of these belts, 
“The Wissco Belts and the two electric furnaces in 
which they operate are so essential to our operation 
that our volume production quotas are based upon 
their output.” 

If you have any kind of processing or conveying 
operation, Wissco Belts can help you, too, Get the 
complete story today from the nearest sales office 
listed below. 


THE COLORADO FUEL AND IRON CORPORATION 
Denver ond Oakiend 


WICKWIRE SPENCER STEEL Division 
Atlanta + Boston + Buffalo + Chicago + Detroit - New Orleans « New York + Philadelphia 


CFGi OFFICES IM CAMADA: Toronto + Montreal 


WiISSCO BELTS 


PRODUCT OF WICKWIRE SPENCER STEEL Division 
THE COLORADO FUEL AND IRON CORPORATION 





ALLIS-CHALMERS 





158 











High Pressure 
Barrel-Type 
COMPRESSORS 





Service 











"Round-the-Calendar Operation is built into the 
complete line of Allis-Chalmers high pressure 
barrel-type units for reforming processes. Here are 
four reasons for their dependability: 


1. Simple to Maintain — Only one head bolted. 
Spiral-wound metallic gasket provides positive seal 
of casing joint. 

2. Shaft Sealing — Double bushing seals have 
separate high pressure oil system. Inward seal 
leakage minimized. 


3. Rugged Rotor — Impellers shrunk and keyed 
to shaft. Riveted impellers have rivets milled in- 
tegrally from blade edge. 


> ALLIS-CHALMERS 


Craic 























4. Extra Strong — Vertically split forged steel 
casings give maximum safety at high pressures. 
Find out more by contacting your nearby A-C 
office, or write Allis-Chalmers, Industrial Equip- 
ment Division, Milwaukee 1, Wisconsin. 


A-5107 
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Spotlight on a good mixer... 


ALCOA HYDRATED ALUMINAS SERIES C-700 


Fine particle size, uniformity, good mixing charac- 
teristics and substantial chemical neutrality make 
ALcoA Hydrated Aluminas Series C-700 outstand- 
ing general-purpose pigments. As fillers, coatings, 
reinforcing pigments and even mild abrasives, they 
improve the quality of such varied products as 
natural and synthetic rubbers, plastics, fine coated 
papers, cosmetics, paints and varnishes, adhesive 
tapes, cleaners and polishers. 

Used as reinforcing pigments in natural and 
synthetic rubber, Hydrated Aluminas Series C-700 
impart high tensile strength, tear resistance and 
modulus along with good resiliency. They mix 
easily and rapidly with rubber compounds—with 
relatively little sticking to the mixing equipment. 
Their dispersion is excellent. 


This electron microscope photograph of Hydrated 
Alumina C-730 (magnification 25,000X) shows fine- 
ness of particles. Average number diameter is 0.06. 


used as a filler in plastics, particularly vinyls . . . as 
pigments in casein paints .. . as a relatively soft, 
extremely fine abrasive in special polishing applica- 
tions... or as a very fine, soft filler or base for 
cosmetic powders. 

If you have need of an outstanding general- 
purpose pigment for your products, it will pay you 
to investigate ALCOA Hydrated Aluminas Series 
C-700. You'll find their contributions to better 
products often cost less than pigments you now use 
Get complete information by writing ALUMINUM 
COMPANY OF AmeriICA,705-L Alcoa Building, Pitts- 
burgh 19, Pennsylvania. 


As a paper coating pigment, Hydrated Alumina 
C-730 gives a coating of great brightness, opacity 
and gloss with a high degree of whiteness. Ink re- 
ceptivity is high for the degree of gloss obtainable. 

Equally desirable physical characteristics are ob- 
tained when Hydrated Aluminas Series C-700 are 


2A 
THE ALCOA HOUR 
TELEVISION'S FINEST Live Onama 
ALTERMATE SUmOAY EvEniNGS 


VY ALCOA §._ 
CHEMICALS 


ALUMINUM COMPANY OF AMmEMICA 
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Hagan Ring Balance Meter integrates data used to compute charges for air conditioning of Gateway Plaza Restaurant at Gateway Center, Pittsburgh 


HERE |S A FLOW METER THAT CAN COMPUTE COSTS 


Yes, and then some. The Hagan Ring Balance 
Meter can do the work of a meter, recorder, 
computer and controller—simultaneously! Bas- 
ically, it’s a simple mechanical device that 
measures the flow of any gas or liquid, but its 
applications in industry are almost limitless. 


® For a central air-conditioning plant, it meas- 
ures the exact amount of cooling supplied to 
each customer, at the same time computes 
how much each is to be billed. 


® For utilities and their customers, the Hagan 
Ring Balance Meter measures the volume of 
flowing gases or steam or water. It makes 
accounting easier for both supplier and user, 
because it measures and records accurately. 
Its records can be used directly for billing. 


® Jn c large chemical plant, it measures varying 
amounts of both water and alcohol in a 
flowing, mixed solution, and records the 
quantity of pure alcohol. 


The Hagan Ring Balance Meter is so versa- 
tile that it can record up to four measurements 
simultaneously; measure specific gravity or 
density; automatically correct for temperature 
or pressure changes; integrate multiple flow 
data; and activate controls automatically. 

This rugged yet sensitive instrument is 
typical of the advanced aids to industry which 
Hagan provides . . . in such varied fields as 
combustion and process control, force measure- 
ment, and industrial water conditioning. 

Write for detailed information on Hagan 
Ring Balance Meters, included in our brochure 
of products and services. Ask for Bulletin 
GSP-901. 


HAGAN CORPORATION 
CHEMICALS AND CONTROLS 
Hagan Building, Pittsburgh 30, Pennsylvania 
Subsidiaries Calgon, Inc. «© Hall Laboratories, inc. 
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NEW MULTI Pik AIR FILTER 


OFFERS YOU A MEDIA CHOICE, 
FOR THE EFFICIENCY 














A new high in filter versatility! 


ERE’S the latest from AAF—multiple-media 
MULTI-Pak, the most versatile mechanical 

filter made. This new AAF product was specially 
designed to offer higher air cleaning efficiency, 
higher dust-holding capacity in a mechanical filter. 
The dry-type MULTI-Pak takes a wide variety of 
renewable media materials, offers a wide range of 
efficiencies—all the way from plant pollen to 
tobacco smoke—even on extremely high-tempera- 


COMPANY, INC. 


326 Central Avenue, Louisville 8, Kentucky 


fe Ai Litter 


American Air Filter of Canada, Lid., Montreal, P. Q. 
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YOU WANT! 


* .% tat 
MORE THAN 50 SQ. FT. OF MEDIA IN ONE UNIT. Renew- 
able media is shown here being placed on one of the 
seven metal inserts that fit into the “pockets” of the 
MULTI-Pak unit. One 2’ x 2’ x 22%" unit contains more 
than 50 sq, ft. of media. 


PERMANENT FRAMES MAKE MEDIA SERVICING SIMPLE, 
INEXPENSIVE. Here is a loaded insert being placed into 
a MULTI-Pok "pocket". The insert snaps into place behind 
retainer and forms a positive seal against air leakage. 
Permanent frames insure easy, inexpensive servicing. 


ture jobs! There are more than 50 square feet of 
media in the seven “pockets” of one 2’ x 2’ x 223/,” 
unit— thirteen times more media area than face 
area. Permanent media frames insure a perfect seal 
... make media servicing simple and inexpensive. 

Get all the facts on this newest “first” from AAF., 
For complete MULTI-Pak information, call your 
nearest AAF representative or write direct for Bul- 
letin No, 237. 


AAFP Duet re J ; lilinols 
Control Equipment Heating Specialties 


OUR BUSINESS ——— 


Herman Nelson 


and Precipitators industrial Heaters 
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Product purification 
has many magnetic answers 


\Al M4 / 


\ 
You want a clean pure product free from dangerous 


tramp iron | ME, You need a magnetic ni to remove this iron contamination. 


But what kind of magnet? First you contact a Stearns Magnetic engineer 








NY 


a pp FR, 
magnetic pulley (0) ve or a spout magnet , 2 or a magnetic drum (oh 


y] 


w 


or suspended magnet “a, oF multiple stage cross belt “RY . ; 


or if the product is liquid, a magnetic filter | Hammiym or a pipe trap magnet iss- 
ane 


Stearns Magnetic, Inc. builds all these plus other highly 
specialized magnetic separators, electro or permanent, either in 
standard models or custom-built to your exact needs. We will be 
happy to send you literature on any of the separators mentioned 
above — or answer specific questions on tramp iron removal or 
product purification. Complete laboratory facili- 
ties available for testing materials, Write, wire 


or call us or see your Stearns resentative. “~ 
oe | STEARNS MAGNETIC PRODUCTS 


2h «(629 =Seuth 28th Street * Milwaukee 46, Wisconsin 
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Write for your free copy of Crucibie’s 
interesting and informative 44-page 
booklet, ‘Making the Most of 
Stainiess Steels in the Chemical 


Processing industries.” 


CRUCIBLE first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Lid. 
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use steam efficjently, economically— choose the trap with... 


top quality... 





to keep it on the job 


No need for a steam trap to be complicated. All it does is discharge con- 
densate and air from steam lines and equipment. But its importance 
shouldn’t be overlooked. On its effectiveness can rest your economical 
use of steam . . . the efficiency of your process operations. 

A steam trap has to be built to serve long and dependably in severe 
service— and that’s where Nicholson quality counts heavily in terms of 
performance. 


@ One moving part 

@ Positive shutoff—no steam waste 

© Powerful, intermittent valve action 

e High capacity —effective use of large orifice 


Specify Nicholson, and be sure. 


Write for new 
Bulletin 10-55 


ON cd Company 


TRAPS + VALVES + FLOATS «+ METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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HEAD START 


TO THE BEST 
FINISH! 


Solvesso 150 has long been a standard solvent in baking-alkyd surface coatings used in the automotive industry. 
Unsurpassed in uniformity and purity, it is an outstanding member of the high-quality Esso family of aromatic 
solvents, the solvents that set performance standards throughout the paint and surface coatings industry. Esso’s 
excellent customer service combines with the most modern handling methods and key distribution centers to assure 
you of a constant supply and immediate delivery. For a head start to the best finish, always specify Esso Petroleum 
Solvents. Write, wire or phone today! Esso Standard Oil Company, 15 West 5lst St., N. Y. 19, N. Y. 


SOLVESSO 150 > 


SOLVESSO TOLUOL * SOLVESSO XYLOL * SOLVESSO 100 » SOLVESSO 150 
High-Quality Aromatic Solvents covering the full range of industrial needs PETROLEUM SOLVENTS 
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STANDARD GEARING 
that meets CPEIA] needs available trom 


Foote Bros. has pre-engineered an 
extremely broad range of. gears to 
form an almost complete variety 
of ratios, capacities, center-distances and 
sizes to meet specific requirements. 
Manufactured to strictest quality 
standards, you'll find Foote Bros. open 
gearing the solution to availability 
and cost problems. See Foote Bros. 
for all your gearing needs. And 
they're completely cataloged... 





FPOCTE BROS. Duti-Rated 
Lifetime Gearing 


Here's greater capacity in less space! Longer life 
Duti- Rated gears are specially heat-treated for in- 
creased tooth surface hardness and produced to high 
precision tolerances .. . yet can be ordered from stock 
to meet special georing specifications! Send for the 
Duti-Rated manual for complete information and tech- 
nical data on the standardized styles and sizes avail- 
able... ask for Manvel DR-2. 





eae 
A hee dea 


FOOy, gn? 


“0s os anne 


FOOTE BROS. 
Worm Gear Sets 
: Stendardization and Quantity produc- 
f tion—by Foote Bros.—moke this line of 
/ quality standard and special worm gear 


v) ed , sets possible. These are the same worm 
‘ , Ae geor sets used in Foote Bros. famous Hy- 
5 ‘ grade Drives, now made available for 


Beltr Power Than mussion Through Batlr Lears ee special operating and service condi- 
tions. Write today for this complete 


FOOTE BROS. GEAR AND MACHINE CORPORATION cities hiteten ead Mamndeitl 
4545 S&S. Western Bivd., Chicago 9, Ili. dato, Ask for Manual SW-1, 
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How to Build a Low Cost Program Controller 








No. 8 of a Series 


Showing the broad application range of Fenwal Controls 





The problem was to develop an im- 
proved method for crystallizing fatty 
acids. Engineers at Fred S. Carver 
Inc., New Jersey, needed a means of 
changing temperatures automatically 
at various scheduled times during the 
process, which required temperatures 
ranging between 130 and 20°F with 
certain retention periods and closely 
controlled rate of change between 
each temperature. 


How Fenwal Helped Solve 
the Problem 


The controller was built around 
two Fenwal THERMOSWITCH® units. 
One unit to control heating circuits, 
the other unit to control refrigeration 
circuits. The programming action is 
supplied by a rack-and-pinion ar- 
rangement. It resets the temperature 
setting screw of the control THERMO- 
SWITCH unit as directed by an elec- 
trically-driven programming cam. 
The arrangement is used to control 
test runs to eight days’ duration and 
produces a controlled rate of change 
of 1°F in four hours. 


THE PROCESS CABINET shown here is a 
modified 18 cu. ft. refrigerator containing 
auxiliary cooling plates and heating ele- 
ments. Each circuit is controlled by a 
cartridge-type THERMOSWITCH unit. 








The adjusting screw of the THER- 
MOSWITCH unit used in the process 
cabinet above is normally !4-in. long. 
In this application, however, the 
screw is extended to the outside of 
the refrigerator wall by a %¢ in. di- 
ameter shaft coupled to the setting 
screw. A fine-toothed pinion gear 
(about 10 teeth per inch) is mounted 
on the end of each extension shaft. 
The teeth mesh with a rack inserted 
in a groove in the side of a %-in. 





we 























ilow 
| 












































diameter rod. The rod is guided ver- 
tically by two bearing blocks on the 
side of the cabinet. As the rod moves 
it rotates the pinion gears. This resets 
the control temperature of the process. 


Key to Controlling 
Rate-of-Change 

A cam mounted on the output shaft 
of an 8-day mechanism controls the 
position of the rack. The contour of 
the moving cam programs the process 
by holding the rack steady to main- 
tain a constant temperature and by 
moving the rack at a given velocity 
to change the process temperature at 
a predetermined rate. The key to con- 
trolling rate-of-change precisely is the 
fact that a given angular rotation of the 
adjusting screw of the THERMO- 
SWITCH unit changes its control tem- 
perature by a eonstant, known amount 
(80°F per 360 angular degrees of 
rotation). 








CONTROLS TEMPERATURE... PRECISELY 
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Quick Recovery to 
Desired Control Temperature 


Each Fenwal THERMOSWITCH unit 
controls its 110 volt AC circuit 
through a series-connected 25 amp 
relay. Either circuit can be made in- 
operative by disconnecting a male 
plug connected to the leads from the 
THERMOSWITCH unit. When both 
THERMOSWITCH units are connected, 
the heating and cooling systems are 
cycled alternatively to provide quicker 
recovery to the desired control tem- 
perature. The size of heat input is 
controlled by the capacity of the 
heating elements used in the heating 
circuit. To maintain a constant tem- 
perature or produce a low rate of rise 
50- or 100-watt incandescent bulbs 
are used. For high rates of rise, some 
of the bulbs are replaced with 1200- 
watt resistance — coil heating ele- 
ments. A circulating fan runs con- 
tinuously to prevent temperature 
stratification and eliminate stagnant 
air that would slow up the response 
of the THERMOSWITCH units. 


Proved Performance at 
One-Fourth the Cost 


The estimated cost of the entire 
set-up was about $165 — about one- 
fourth the cost of an equivalent 
standard controller. And although 
used over a wide temperature range, 
there has been no trouble with con- 
densation or moisture, because the 
electrical contacts of the Fenwal 
THERMOSWITCH units are sealed inside 
the cartridge. 

Write for new Catalog No. 500 for 
details and complete product listings 
on Fenwal Thermoswitch Thermal 
Controls, including units discussed 
above, Midget and Miniature ver- 
sions of these, Snap-Action Controls, 
and Indicator Controllers. 


FENWAL INCORPORATED 
1611 Pleasant Street 
Ashland, Mass. 


Please send me your 
Catalog No. 500. 
Our specific problem is:........... 


Name.... Title... 


Address. .. 
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State 
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Exclusive New Carrier Machine 
COOLS WITH HEAT 


Absorption refrigerating machine cuts costs — 
has no major moving parts! 


Carrier again makes news! Here’s an exclusive new Carrier Absorp- 
tion Refrigerating Machine for your plant that cools with steam or 
hot liquids, So versatile you can use it to cool water or chemicals 
or to condense vapors! So dependable you can count on top per- 
formance 24 hours a day, 7 days a week! 


Low-cost cooling? You can get it with Carrier absorption re- 
frigeration! Waste steam, hot water or chemical solutions are the 
energy source. Electricity is used only for small pumps and con- 
trols—there are no major moving parts! 


Automatic operation? You can get it with Carrier absorption 
refrigeration! You push a single button to start the machine, push 
that same button again to stop it. No highly trained operator is 
needed. Electronic controls do all the “thinking.” 


A machine that follows cooling needs to zero capacity? 
You can get it with Carrier absorption refrigeration! It’s the only 
refrigerating equipment that will operate in a completely automatic 
cycle from 100% full load down to zero capacity without expensive 
controls, and do it with a perfectly smooth operating curve. 

And you get still other advantages from Carrier absorption 
refrigeration. Light weight. Compact design. Simple maintenance. 
A wide range of capacities—100 to 700 tons of cooling. 


Get the full story. Call your nearest Carrier office for yout 
copy of a new 36-page, illustrated booklet on Carrier Absorption 
Machines. Or write Carrier Corporation, Syracuse, New York. 
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centrifugal compressors 


refrigerating equipment 


November 1956—Cuemical 


ENGINEERING 








NOW...NON-PRESSURIZED LIQUID-PHASE 
HEAT TRANSFER SYSTEMS THAT 
OPERATE UP TO 600° F. 


AROCLOR 1248 


Operates at atmospheric pressure... cuts A/ Fluid is fire resistant... increases safety 
installation and maintenance costs of ex- by eliminating direct-firing and heat trans- 
pensive pressurized systems. fer with flammable fluids. 


HERE'S PIN POINT CONTROL TO WITHIN 2° F. 


FLAMMABLE OILS 
ASPHALT, VARNISHES 
RESINS, SOLVENTS 
PLASTIC OR RUBBER 
CHEMICAL REACTIONS 
DYESTUFFS 
DISTILLATION SYSTEMS 


BURNER 
CIRCUIT 


tin 
Qe” 











PROCESSING 
CIRCUIT 





HEAT 





The Equipment... capacities can range The Fluid... Aroclor 1248 is a highly 


from small portable units—usually elec- 
trically heated—to large gas- or oil-fired 
units generating from 250,000 to over 
10,000,000 B.T.U.’s per hour. Circuits are 
closed, forced-circulation. Compact de- 
sign saves space, minimizes installation 
and maintenance costs. 


stable chlorinated polyphenyl; does not 
support combustion up to its boiling range 
652° to 725° F.; is non-corrosive. Aroclor 
1248 operates in most systems four to 
seven years without replacement. 


Aroclor: Reg. U.S. Pat. OF 


Contact Monsanto tor SOURCES of AROCLOR 1248 heating systems 


MonsANTO CuemiIcaL Company, Organic Chemicals Division 
Department IF-1, St. Louis 1, Missouri 


Gentlemen: 


Please send 


Technical information about Aroclor 1248 


MONSANTO 


Names of designers and manufacturers of Aroclor 1248 
operated equipment 

Name 

Firm 


Stat 
Where Creative Chemistry Works Wonders For You _ 
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The BASF* Acetylene Plant of American 
Cyanamid Company at Avondale, Louisiana, 
engineered and built by CHEMICO, is now 
being increased in capacity, making it the 
WORLD’S LARGEST ACETYLENE 
PLANT OF ITS TYPE. 


By 1957, all the plants engineered and 
built by CHEMICO for the production of 
acetylene from natural gas will have a total 
capacity of 150,000,000 pounds per year. 


Important features of the BASF process are 
listed below, and reprints of article describing 
this process are available upon request. 


* Badische Anilin & Soda Fabrik, AG, 
West Germany, holder of the basic 
acetylene process for which CHEMICO 
has exclusive rights in all North 
American Countries 


CHEMICAL CONSTRUCTION CORPORATION 


A SUBSIDIARY OF ELECTRIC BOND AND SHARE COMPANY 


WEST 43D STREET, NEW YORK 


36, NEW YORK 
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CHICAGO BRIDGE 
VE IRON | 
HORTONCLA 


Three Nickel Hortonciap spheres being shipped by their manufacturer, Chicago Bridge 
& Iron Company, Birmingham, Alabama. The spheres are used in processing PCI, to 
make tricresyl phosphate. Hurtonelad’’ is a registered trademark of the Chicago Bridge & Iron Company 


New Nickel-Clad spheres help step up 
PCI, production for gasoline additive 


In the last three years, you’ve heard 
a lot about tricresy! phosphate. 


Once used chiefly as a plasticizer 
for various resins, it has won fame in 
a new sphere. It is being added to 
gasoline to prevent build-up of car- 
bon deposits in the engine. 


PCI, in a new sphere, too 


Tricresyl phosphate is made with 
phosphorus trichloride or one of the 
other chlorides of phosphorus. 


To process PCl;, a large chemical 
manufacturer has now installed the 
three nickel HORTONCLAD spheres 
shown above. By the Hortonclad 
method, solid nickel plates were in- 
tegrally and continuously bonded to 
heavy steel backing by a special high- 
vacuum process, using a non-ferrous 
alloy intermediate layer. 


Nickel protects spheres from cor- 
rosion ... assures long equipment life. 
Nickel protects PCI, from contami- 
nation by corrosion products. And tri- 
cresyl phosphate itself is frequently 
distilled in nickel equipment. 


If you handle acid chlorides 


... if you produce them ... ship them 
...use them... let Inco’s Corrosion 
Engineering Section help you investi- 
gate Nickel and Monel* nickel-cop- 
per alloy. Data on hundreds of appli- 
cations in acid chloride environments 
may help you avoid serious loss. 
Write today...let us know the nature 
of your problem. 


*Registered Trademark 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 
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Inorganic Acid Chlorides in 
which satisfactory use of 
Monel or Nickel is recorded 





Corrosive Media Monel 


Nickel 








Aluminum Chloride Yes 
Ammonium Chloride Yes 
Antimony Chioride Yes 
Arsenic Trichioride Yes 
Magnesium Chloride Yes 
Manganous Chloride Yes 
Nitrosyl Chloride Yes 
Phosphorus Oxychloride 
Phosphorus Trichioride 
Silicon Tetrachloride 

Sulfur Monochioride 

Sulfury! Chloride 

Tin Tetrachioride 

Titanium Tetrachloride 

Zinc Chioride 








sh 


Nickel Alloys 


. +» for product purity 
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Twe Semi-Centinuous Batch Rotary Kiins 
Pre-heating Electric Furnace Charges. 


Batch wm» 











wo Oill-Fired Rotary Kilns in Midwestern 
Manufacturing Plant. 


Rotary Waste Disposal Kiln Showing Skip Loader 
and Brick Ash Collection Chamber. 


3 TYPES| for a wide variety of pre-heating, 


Bartlett-Snow batch kilns are ideally suited for 
pre-heating electric furnace charges, They bring the 
material up to temperature and remove moisture 
with a less expensive gas or liquid fuel, and shorten 
the furnace heating cycle, increasing its output. 

Gas or oil-fired continuous kilns are designed for 
applying ceramic coatings to granules, calcining and 
nodulizing ores, and oxidizing and reducing opera- 
tions at temperatures from 1000° F to 2200° F. 
Cylinder rotating speed can be varied to control the 
time the material is under treatment. Burners are 
controlled automatically with radiation pyrometers. 


$ 








Heated material can be cooled in separate equipment 
at gradually declining temperatures if desired. 


Waste disposal kilns equipped with automatic 
equipment provide an efficient, smoke-free method 
of disposing of combustible liquids, sludges and 
other industrial waste materials. 


Use our complete facilities, including materials 
handling, on your next job! It fixes unit responsibility; 
assures the smooth, synchronized operation of the 
entire project; and utmost economy and satisfaction! 


10 
CLEVELAND > i 





DRYERS + COOLERS + CALCINERS + KILNS — Complete Facilities Including Materials Handling 
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Pressure Regulator 
To Air Instruments 





Pressure Regulator 
For High Pressure 
Gas Bulk Storage 


Low Volume Back 
Pressure Valve for 
Vent Lines on Treaters 








Pressure Regulator 
For Farm Tap Service 


ec 


Reducing Valve for Heater 
Fuel or Treater Furnace Fuel 








FISHER GOVERNOR 
COMPANY 


MARSHALLTOWN, [OWA 
WOODSTOCK, ONTARIO 


NDUSTRY IN RESEARCH FO 


JUID LEVE 


Stnce 1§50 
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Soo them Now ! 


Iindwstry’s 
MOST WANTED 
line of 


GENERAL PURPOSE VALVES 


FOR PETROLEUM REFINERIES 
CHEMICAL PLANTS * POWER PLANTS 





Write for Supplement No. 
to Catalog 24A-FC 


MOST WANTED — that's right — because the 


G P line includes gate, globe, and angle type valves 


having ‘seats faced with HAYNES STELLITE* alloy 
or other hard facing alloys for greater seat-wear 


and galling. That's why they are setting new 
standards of performance in steam, water, oil, or 
gas services at the recommended pressures and 
temperatures. 


Get longer, drop-tight, service life with minimum 
maintenance by specifying Vogt G P Valves. Avail- 


resistance . . . at no extra cost! 


Hard faced seats, in combination with precision 
finished, selectively hardened discs and wedges give 
these valves amazing resistance to erosion, corrosion 


Voot 


able in a complete range of sizes from 14” to 2” 
and rated 800 pounds at 850°F. and 2000 pounds 
at 100°F. 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 —Lovisville 1, Ky. 


SALES OFFICES; New York, Chicago, Clevelond, Dalles, Philadelphia, 
St. Levis, Charleston, W. Va., Cincinnoti, San Francisco 


OROP FORGED STEEL 








VALVES 


*Trede-Mark of Union Carbide 
end Carben Corporetion 
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17th Biennial Report on... 


Materials of Construction 


Part I—Protective Lining Systems 


Economic life of process equipment depends on intelligent 
choice of lining used, and on its proper application. This 
report can help prevent costly errors. It is the first com- 
prehensive guide to linings................55: p- 176 


Richard A. Mixer (left), of the consult- 
ing firm of R. A. Mixer & Associates, 
Union, N.J., formerly managed Metal- 
weld’s protective coatings work. 


= S. John Oechsle, Jr. (right) is vice- 
president of Metalweld, Inc., Philadel- 

', phia, and is responsible for the com- 
pany’s Protective Coatings Division. 


For more about Mr. Mixer and Mr. Oechsle see p. 408-9. 


Part [I—Directory of Construction Materials 


In this directory you will find who makes materials for 
chemical plant construction—together with trade-names, 
forms available, and end-uses in chemical process equip- 
NOD 5 ois is 0 bP ECMO EV ME eB CINS BE os p. 197 
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Protective Coating Systems 
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Protective Lining Systems 


Maintenance 
Coatings 
See 15th Biennial 


M of C Report 
Dec, 1952 



































Thin Linings 





Thick Linings 








Sheet Linings 








For more than 2,000 years, pro- 
tective coating systems have been 
used to eliminate or reduce cor- 
rosion and to control contamina- 
tion. 

This report is concerned pri- 
marily with those coatings known 
as protective linings. It deals with 
the proper selection and application 
of linings to protect the interior of 
process, storage and transporta- 
tion equipment—as contrasted with 
maintenance coatings. 

Maintenance coatings can be de- 
fined as those coatings which are 
applied to the surface of basic con- 
struction materials to protect them 
from corrosion due to relatively un- 
predictable, externa] fume environ- 
ments (such as air, water, water 
vapor, chemical fumes, chemical 
splash and spill). 

Linings, on the other hand, are 
used specifically to protect materials 
of construction from corrosion 
where (1) the internal environ- 
ment is relatively predictable, and 
(2) where the base material is sub- 
ject to continual exposure to a cor- 
rosive chemical, In some cases, 
linings are not used to protect the 
base structure, but rather the chem- 
ical product itself—from contami- 
nation by slight corrosion reactions 
which would otherwise render the 
product worthless or sub-standard. 

In both of these protective coat- 
ing system divisions, the same basic 
materials are found. Organics (such 
as rubber, vinyls, mastics, chlo- 
rinated hydrocarbons, epoxies, 
fluorinated hydrocarbons, furanes) 
and metals (such as zinc, aluminum, 
lead, stainless steel) are formulated 
into protective systems for both 
maintenance coatings and process 
equipment linings. 

When one of these materials is 
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exposed to continual immersion, the 
action on it is usually much more 
severe than when it is subjected to 
splash and spill. Therefore, the for- 
mulation of a specific coating or 
lining depends on whether it is 
to be used as a maintenance coating 
or a process equipment lining. 

Certain resins are more resistant 
to caustic attack and others to acid 
attack, but the degree of resistance 
depends largely on the formulation. 
The 15th Biennial Materials of Con- 
struction Report (Chem. Eng., Dec. 
1952) outlines a guide to the basic 
resins available and their chemical 
resistance, 

In some cases, there is an over- 
lapping of a particular application 
into either the maintenance coating 
field or the process lining field. Ex- 
ample: where the rubber lining of 
the interior of a plating tank is car- 
ried completely over the outside to 
provide the exterior with a protec- 
tive coating against fumes and 
splash. 

In contemplating a lining for pro- 
tection of process equipment, chem- 
ical composition and concentration 
of the liquid are important factors. 
The chemical composition within a 
certain vessel is definite, or falls 
within specific limits, so that a 
fairly constant corrosive condition 
may be assured. Therefore, the 
selection of materials can be made 
from those offering the most re- 
sistance to the specific exposures 
that are expected. 

Temperature is an important 
factor when dealing with process 
vessels as well as storage vessels. 
Generally, the maximum tempera- 
ture is known, But in certain cases, 
local hot spots cause different effects 
on the inner barrier. 

Abrasion is a third factor which 


must be considered when specifying 
a process equipment lining. 


Why a Lining? 


First question to be asked when 
selecting a lining is, “Why is the 
lining being considered or needed?” 
It is generally best at this point to 
decide whether the problem is: 

1. Base material corrosion pri- 
marily. 

2. Product 
marily. 

8. A combination of 1 and 2. 

In dealing with base material cor- 
rosion, the basic factors of the cor- 
rosion reaction and the corrosion 
rates on both the base material and 
the proposed lining are needed. 

In dealing with product contami- 
nation, the basic factors of the con- 
tamination reaction and the detri- 
mental nature and magnitude of 
this reaction are needed—as is the 
degree of contamination allowed. In 
modern competitive selling, con- 
tamination problems are becoming 
increasingly important. And every 
sales department knows the value 
of appearance, even where the 
product already complies with the 
minimum contamination allowable. 

In the combination corrosion and 
contamination case, not only must 
the above factors be known, but if 
one lining cannot economically per- 
form both jobs, an evaluation must 
be made of which effect is the more 
important to be combatted. In 
any case, the possibility of the lin- 
ing itself contaminating the product 
should be checked. 


contamination pri- 


When to Use a Lining 


A complete knowledge of the eco- 
nomic factors involved is necessary 
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for a proper evaJuation of when a 
lining is justified. Included are: 

1. Considerations of the fre- 
quency of plant disruption at 
change-over time. 

2. Effect on safety of personnel 
when handling dangerous chem- 
icals, 

3. Possibility of in-place repair 
of a lining that has suffered me- 
chanical damage, and the effective- 
ness of such repair. 

4. Price differential between con- 
taminated and uncontaminated 
products, 

5. At known corrosion rates, life 
of an unprotected tank. 

6. Possibility that inhibitors can 
economically retard corrosion rates 
within acceptable limits. 

7. Possibility that inhibitors or 
further processing can economically 
purify contaminated products. 

8. Genera] considerations of time, 
initial cost, average life cost and 
interruption cost. 

9. Possibility that other base con- 
struction materials might have 
within themselves a sufficiently low 
corrosion rate as to be economically 
feasible. 

To have a complete understand- 
ing of the problems involved in 
selecting a lining, an analysis of 
the particular conditions of corro- 
sion in relation to chemical ex- 
posure, the type of vessel to be pro- 
tected and the existing condition of 
the metal must be known. 

The check-sheet (p. 178) shows 
the information that is necessary to 
make a comprehensive study of the 
situation. It should be filled out for 
each individual tank, pipe, vessel, 
etc., where corrosion is a problem. 

Sometimes it is difficult to indi- 
cate the exact nature and concen- 
tration of solutions, and time cycles 
are sometimes indefinite. However, 
maximum and minimum figures in 
these cases should at least give an 
indication of the type of exposure 
which is prevalent. 

Temperature portion of the 
check-sheet is very important, and 
it is most imperative that these 
items be entered as accurately as 
possible. Sometimes it is necessary 
to explain in more detail than is 
allowed on the check-sheet so that 
variations in process can be covered 
to their fullest degree. Abrasive ac- 
tion with a slurry or pulp may have 
a definite effect on selection. 

Description of the vessel to be 
protected is also important. It gives 
an opportunity to get an idea of 


magnitude in reference to cost—as 
well as the practicality of perform- 
ing the job in the relatively con- 
trolled environment of an applica- 
tor’s plant, or performing it on the 
job site. 

Often only a portion of a vessel 
needs to be protected, and this 
should be itemized in detail. It is 
possible that various protective 
linings can be used within the same 
vessel to accomplish the. desired 
results: one being particularly re- 
sistant to fume attack, another be- 
ing resistant to liquid content, and 
another to abrasion. 

After the unit has been described, 
it is also important to know what 
specific chemical materials have 
been in contact with the base metal 
during former service, and the con- 
dition of the surface with respect 
to the type of pits. Extent and 
depth of the pits is important from 
the standpoint of proper surface 
preparation. 

If coatings have been used previ- 
ously, this information should be 
presented so that there is a com- 
plete history of the vessel. His- 
torical data along these lines, of 
course, is often the best indication 
as to the selection of future linings, 


What Type of Lining? 


Assuming that it has been de- 
cided to use a lining to satisfy the 
corrosion or contamination prob- 
lem, and the nature of the equip- 
ment to be lined is known, the next 
question to be asked is, “What 
should we look for in a specific pro- 
tective lining to satisfy our prob- 
lem?” 

It would be impossible to indi- 
cate here all of the many systems 
which could do a job, as well as in- 
dicate specific recommendations 
using certain systems as solutions 
to particular problems. However, 
there are general guides which 
should be used for the selection of 
certain systems which fall within 
one of three groups: (1) thin 
linings (0.006-0.015 in.), (2) thick 
linings (>0.015 in.), and (3) sheet 
linings (>0.060 in.). 


Porosity Is Basic to Selection 


The basic principle in the selec- 
tion of one of these groups can be 
developed on the basis of whether 
or not porosity of the inner lining 
is important. 

When dealing with a clear-cut 
case of the control of product con- 
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. PROTECTIVE LINING SYSTEMS 


tamination as the only factor, thin 
linings can be used successfully. If 
by far the greater area of a piece 
of production equipment is covered, 
and only slight porosity (or a small 
break in the lining as a result of 
physical damage) exists, protection 
against contamination is usually 
sufficient with thin linings. 

If, on the other hand, corrosion 
is the basic factor and porosity of 
any type or degree cannot be tol- 
erated—or if a break in the coating 
as a result of physical damage or 
abrasion is unwanted—a sheet lin- 
ing system should be specified. 

As can be seen, there are many 
cases which are not clear-cut, where 
product contamination and control 
of corrosion are both important 
factors. The decision in these cases 
(as to the selection of the par- 
ticular system of protection) then 
becomes more difficult. Economic 
considerations, expected service 
life, effect of failure, and basic 
cost of application are the deciding 
factors. It is assumed that the lin- 
ing is compatible with the product. 

If porosity cannot be tolerated, 
then any system which has a ten- 
dency toward porosity even in the 
slightest degree should be elimi- 
nated from the consideration— 
thereby eliminating thin coatings 
and some of the thick coatings. 

Since this subject of porosity is 
so important in lining selection, it 
might be wise at this point to dis- 
cuss what porosity means and the 
various factors to look for when 
considering specific systems and 
their relationship to porosity. 


Nature of Porosity 


Because of the inherent methods 
of application when coatings are 
sprayed, brushed or dipped either 
in liquid or semi-solid form, it is 
always well to assume that these 
coatings will be porous to a certain 
extent, 

Multiple coats of organic paint 
have a tendency to reduce the 
porosity in a number of instances, 
and the probability of pinholes oc- 
curing over one another in succeed- 
ing coats is geometrically reduced 
as the number of coats increases. 
However, in many cases, it only 
takes one pinhole to cause failure. 
Once failure of the lining occurs, 
failure of the vessel because of 
corrosion results. 

In the case of thin linings, even 
though they may be tested with low 
voltage spark testers to guard 
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Check-Sheet of Problems in Selecting a Lining 


Service Conditions 
Nature and Concentration of Solutions 


against the change of porosity prior 
tc placing the vessel in service, 
there are possibilities that only one 
or two coats out of the possible six 
to ten are protecting the surface. 
Most organic coatings have a high 
dielectric strength. Therefore, as 





long as there is one coat between 
the spark testing probe and the 





Continual Immersion Time 


base metal, no spark will pass, indi- 
cating that the coating is pinhole- 
free. Through changes in poly- 





Alternate Wet and Dry Cycle 


merization of the coating, aging, 





Vapor and Fumes Time 


and the physical action during use 
of the vessel, the one or two-coat 








protection may not give the ex- 
pected service life, 








Temperatures Encountered Max. Min. Avg. 


Time of exposure at maximum temp. 


There appears to be a good proba- 
bility that even though a thin coat- 





ing tests pinhole-free, there will be 
a pinhole at some unknown point of 





Time of exposure at minimum temp. 
Abrasion Action Involved 


weakness within a relatively short 
time. Therefore, use of thin linings 
(up to 0.015 in.) of an organic resin 





Other Conditions 


base offers risks when porous-free 
results are desired. 





Pinholing is generally described 
as a small opening in the lining, 





Unit Description 


usually occurring during applica- 
tion. Since the coating is applied 
without external pressure, and in 
most cases in liquid form, pinholes 
can occur for many reasons. 

By careful formulation of the 
paint, the probability of forming 





Description 


pinholes during application can be 
reduced. Every coating system has 
certain application techniques to 





reduce the tendency of pinholes, but 
this does not mean that pinholes 





Industry 
Size 


could not occur in local spots where 
the application is not properly con- 





Interior or Exterior 


Indoor or Outdoor 


Square Footage Coated 
Shop or Field 


trolled. 

In the application of sprayed 
metal linings, porosity is inherent 
and cannot be eliminated. During 








Condition Unit Received 
Former Service 


application, the metal wire is lique- 
fied, then atomized and sprayed on 
the base metal. During the atomiza- 
tion process, the small particles of 
the metal coating are in plastic 
state. As a result, their physical 
structure does not lend itself to 
complete flow-out. It might be 
imagined that a coating resembles 
a number of fish scales held together 





by oxide cementation, welding one 





Type of Surface 


fish scale to another at the inter- 
face of each, and the void between 
each one of these particles is 





Condition of Surface 


porous. 





Former Coating 


Determination of Porosity 





Length of Time Since Last Coated 


In the case of organic coatings, 
electrical methods of testing for 





pinholes have been employed, using 
low voltage (6 to 90 volts) and a 
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salt solution. This, of course, will 
show the obvious places were elec- 
trical contact can be made. But 
again, since only one coat is neces- 
sary to interrupt the electrical con- 
tact, these methods of testing are 
not infallible. 

Then too, it has never been de- 
cisively determined whether a salt 
solution will actually penetrate the 
finest of pinholes. Some advances 
have been made in producing a 
spark tester using higher voltages 
in the range of 600 to 3,000 volts. 
This method, without the use of a 
salt solution, offers many advan- 
tages over the wet method. 

First, the tester can be used dur- 
ing the application of materials 
which are subject to action by 
water, such as the phenolics. In 
addition, this method appears to 
stand a good chance of picking up 
weak points in the lining, as where 
only one coat is actually offering 
protection. It will spark on any pin- 
hole, however thin the coating. 

Pousson’s Law indicates the mini- 
mum voltage necessary to pass a 
spark through a certain gap. It has 
been found that by slightly increas- 
ing this minimum voltage and mak- 
ing allowances for atmospheric 
pressure, and with sufficient power, 
a spark will jump from the testing 
machine to the base metal no matter 
what size the pinhole may be. 

If spark testers with high voltage 
output are used on thin coatings, 
and if they exceed the dielectric 
strength of the film, they have a 
tendency to create pinholes by 
burning through the coating. There- 
fore, it is very important not to 
have voltages in the ranges of 15,- 
000 to 30,000 volts on coatings un- 
der 0.015 in. These high-voltage 
testers are used when testing sheet 
linings greater than 0.060 in. Pin- 
holes can be positively detected in 
any non-metallic lining. 

If you can be sure that a par- 
ticular thin lining is absolutely pin- 
hole-free using a method which 
really divulges all pinholes and 
their location, then it is entirely 
conceivable that this particular sys- 
tem might offer an economical basis 
on which the desired protection 
could be obtained. Again, with thin 
linings, the risk involved through 
physical damage or abrasion and 
the possibility that chemical action 
may occur on the surface are sig- 
nificant—and this risk should be 
evaluated along with the economic 
study. 


Suitability To Environment 


Suitability of the lining to the 
corrosive environment is another 
good general guide in the selection 
of a lining system. 

Determination is normally done 
with test samples similar to those 
used in analyzing maintenance 
paints. However, the design of test 
panels is different and the tests 
should be analyzed carefully. Be- 
cause of the varying resistances of 
most inner barriers due to dif- 
ferences in temperature, it is very 
often impossible to accelerate panel 
tests by running them at higher 
temperatures. 

Panels used for testing coatings 
or linings for immersion service 
should be of the same material as 
used in designing the vessels them- 
selves. Size is not of too great im- 
portance, but should be in the range 
of from 2 in. x 4 in. to8 in. x 12 
in. Smaller panels do not allow for 
adequate inspection, and larger 
panels are difficult to handle and 
support. Most important factors of 
panel preparation are as follows: 

1. All edges rounded off to 1/16 
in, radius, 

2. All edges smooth with no 
rough spots, 

8. All holes large enough to be 
covered completely with the coating 
or lining. 

4. Edges of holes rounded as in 
1 and 2, 

5. Plate thickness to be between 
4 in. and @ in. 

6. Samples showing imperfection 
in the coating or lining application 
should be rejected, 

Placement of the panels in the 
testing position is very important. 
Care should be taken so that no 
galvanic current can pass between 
the basic structure and the panel. 
The panel should be placed in a 
location where the most severe con- 
ditions prevail. 

Frequent inspection of test panels 
and complete reports will aid the 
engineer in making a sound evalua- 
tion of the results. Evaluation of 
success or failure of a certain panel 
is sometimes difficult. Minute 
changes in surface appearance, 
such as blisters, color change, loss 
of gloss and under-film reaction, 
will indicate that a reaction has 
taken place. Reactions indicate 
failure, even though it is very 
minor and sometimes barely notice- 
able to the naked eye. 

A definite standard of failure 
and success should be established 
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prior to the time the tests are origi- 
nated. This standard may be en- 
tirely different from that presently 
used for maintenance coating evalu- 
ation purposes, 


Can Lining be Effectively Applied? 


After consideration of the two 
good general guides—porosity con- 
siderations and panel testing—next 
step in selection of the lining is 
to determine if a given system can 
be and will be effectively applied. 

In our opinion, the effectiveness 
of any complete lining sytem can be 
broken down into 10% depending 
on whether or not the coating itself 
in its final state is unaffected by the 
chemical exposure; 40% depending 
on the application technique (man- 
ner in which it is sprayed, brushed, 
or dipped; temperature during 
spraying operations; surrounding 
dust and humidity conditions; solid 
content of the liquid; amount of 
over-spraying, curing, pass thick- 
ness, time between coats; etc.—all 
of which may be quite complex and 
make the difference between apply- 
ing a coating in the laboratory and 
in the shop or field) ; and the final 
50% of the job depending on the 
surface preparation which will be 
discussed later. 

However, if the coating itself is 
not suitable for the exposure, then 
that fact immediately eliminates 
the value of the application. No 
matter how well the coating is ap- 
plied, or the surface prepared, if 
the coating is not the one for the 
job, failure will oceur. 


Thin Linings 


Thin linings generally are mate- 
rials which are applied by brushing, 
dipping, or spraying the surface of 
a base material in a finished film 
thickness of 0.006 to 0.015 in. The 
coatings can be air-dried, catalyzed, 
baked, or fused—and can be made 
up of organic materials, inorganic 
compounds or pure metallic com- 
pounds. 


Organic Linings 

An important part of the thin 
lining group are the many organic 
resin systems offered by several 
hundred manufacturers to do all 
kinds of jobs. The co-polymeriza- 
tion of different resins within the 
same coating to effect combination 
qualities is ever increasing. Paint 
manufacturers are developing new 
materials daily to try to offer better 
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results than those previously at- 
tained. 

There would be no point in listing 
all of the possible synthetic resin 
linings, since each offers its own 
individuai characteristics in rela- 
tionship to a particular exposure. 


Inorganic Linings 

Another portion of the thin lining 
group would be the inorganic ma- 
terials which, when applied to me- 
tallic surfaces, are not dependent 
on resin polymerization but are 
dependent on salt formation for 
their effectiveness. 


Metallie Linings 


A third part of the group is rep- 
resented by the pure metallics— 
such as zinc, aluminum, and nickel. 
Application is by dipping, electro- 
plating, or metallizing. 

The history of metallic coatings 
as used for protective linings is 
quite extensive. The less noble met- 
als, such as aluminum and zinc, 
have been used as tank linings for 
storage tanks and process vessels 
for over twenty years. 

Generally, pure organic com- 
pounds have been stored in these 
vessels. Coating was necessary to 
eliminate product contamination. 
When the uncoated vessels were 
empty, rust occurred. When the 
tanks were refilled, this rust con- 
taminated the product. To protect 
the surface against rust, aluminum 
or zine (which protected the steel 
cathodically) was applied to the 
steel. 

Since there was no water in the 
organic chemicals, rate of dissipa- 
tion of the metallic coating was 
substantially reduced. These coat- 
ings offered an advantage in per- 
mitting washing out with water so 
that the tanks could be changed 
from one service to another. 

The more noble metals, with ref- 
erence to iron and steel, do not 
offer any protection to the base 
metal when applied on an individual 
basis—since exposure to water in 
any form would cause an acceler- 
ated rusting of the base metal. 
Therefore, the selection of the metal 
to be used is very important when 
considering the chemical to which 
the metal is exposed. 

All of the above methods of pro- 
tection within the thin lining group 
are dependent on the formulation of 
the particular system, and on their 
results under specific exposure. The 
coating manufacturer and applica- 


180 


tor should indicate whether or not 
a particular system is basically 
sound when exposed to a given set 
of conditions. Frequently, it is im- 
possible to construct historical data 
to substantiate a proposed use, but 
indications of history to similar 
exposure are invaluable when mak- 
ing a coating selection. 


Combination Linings 


In many cases, neither a syn- 
thetic resin lining nor metallizing 
gives the results desired. But a 
combination of the two—a sprayed 
metal underbase covered with a syn- 
thetic resin—offers a different sys- 
tem than if either of the two were 
used individually. When a sprayed 
metal such as aluminum or zinc is 
applied to the surface of steel to a 
thickness of 0.004 to 0.006 in. fol- 
lowed by a non-reactive synthetic 
resin giving a total thickness of 
0.010 to 0.012 in., certain advan- 
tages are attained. 

First, the bond of the sprayed 
metal to the steel surface is much 
greater than that of the paint, be- 
cause a deeper etch and molecular 
adhesion prevails. In the case of 
sprayed metals, it is not necessary 
to worry about the relationship be- 
tween the etch of the prepared sur- 
face and the thickness of the coat- 
ing because the sprayed metal coat- 
ing does not flow out. Therefore, 
it is reasonable to have a 0.003 to 
0.005 in. etch and a 0.004 to 0.006 
in. metallic coating since the coat- 
ing will cover the peaks as well as 
the valleys—which is not the case 
when applying an organic solution 
paint, 

Second, adhesion of the resin lin- 
ing which is applied over the 
sprayed metallic underbase is 
greater than if it were applied to 
the base metal. The resin lining 
fills the pores of the metal, thereby 
reducing the porosity inherent in 
all sprayed metal. Solidification of 
the resin in the pores acts as a key 
to hold the balance of the resin on 
the surface. Additional resin coats 
are applied, offering additional pro- 
tection against corrosion or con- 
tamination in the total system. 

When an inert metal—such as 
stainless steel, nickel or tin—is 
used as an underbase and a non-re- 
active synthetic resin is applied 
over it, the combination offers 
greater resistance to the permea- 
tion of the chemical to the base 
metal. Even if the organic film is 
broken, the non-reactive underbase 


offers protection. It is not feasible 
to apply only the sprayed metal 
since porosity would allow the 
chemical to come into direct con- 
tact with the base metal. In the 
case of inorganic liquids, galvanic 
reactions would take place, thereby 
causing failure. 

There are few restrictions as to 
the type of synthetic resin linings 
which can be applied over sprayed 
metals. As a result, a wide varia- 
tion in possibilities, with different 
advantages, is attainable. Where 
the less noble metals are used, ad- 
ditional protection is obtained—due 
to the fact that when the organic 
film is broken cathodic protection 
occurs. Selection of the less noble 
metals can be made if the oxidized 
form does not contaminate the 
product within the vessel. 

The combination system can be 
readily repaired in most cases. 
Failure of the synthetic resin lining 
film does not necessarily mean 
failure of the complete system. 
Periodic visual inspection on a 
maintenance basis can extend the 
service life of such a combination 
coating. If just the synthetic resin 
lining were used, oxidation of the 
base metal might occur and cause 
difficulties. 

Selection of the proper system 
depends on many factors. Those 
experienced in the field should be 
consulted to determine whether or 
not a particular system is feasible 
when coming in contact with a 
specific exposure. 

Since no material manufacturer 
deals in both metallizing as an 
undercoat and using the great 
variety of synthetic resin films 
available as a top coat, it is some- 
times difficult to get specific infor- 
mation regarding just what these 
systems can do. Recently, a great 
deal of experimentation by certain 
chemical companies, as well as pro- 
fessional societies, has been started. 
Information will become available 
soon as to the effectiveness of these 
combination systems. 

It is necessary to obtain from the 
paint manufacturers information as 
to whether or not they believe their 
particular system, or systems, may 
be the answer in protecting a base 
metal under the conditions which 
are prevalent. 


Thick Linings 


Thick linings are applied to the 
base material by brush and spray 
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If You are Planning New Construction 


1. Specify butt-welded vessels in 
preference to lap-welded or riveted 
vessels. 


2. Specify flanged and dished heads 
in preference to flat heads. 


3. Specify oversize and flariged out- 
lets. 


4. Specify self-supporting uthbrella 
or elliptical roof on storage vessels. 

5. Where internal columns mist be 
used, specify a minimum number and 
that they be tubular. 


6. Specify that all construction in- 
volving pockets or crevices shoulll be 
avoided. 

7. Specify that stiffener members’ be 
external to the vessel. 


8. Specify that all weld splatter be 
removed and all weld flux be removed. 


9. Specify that all welds be free of 
under-cutting, cracking and pinholing. 


10. Specify that all welds be ground 
suitable for the anticipated lining. 


11. Avoid interior use of rolled 

members such as angles, 

channels, etc., in a back-to-back posi- 
tion or lying flat against the vessel. 


12. Avoid use of any arrangement 
whereby the chemical is pocketed and 
cannot drain. 
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If You Plan to Modify Existing Equipment 
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techniques, by troweling or by dip- 
ping. Here the method of applica- 
tion depends entirely on the thick- 
ness desired and the specific object 
to be coated. 

In some cases, thick linings can 
be applied by all four methods. 
Lining thickness is greater than 
0.015 in. Again, materials which 
are applied can be air-dried or 
catalyzed—and be made up of pure 
organic materials, inorganic ma- 
terials, or pure metals. 

There are certain organic resins 
(such as neoprene, coal tar, asphal- 
tic, polyvinyl chloride, chlorinated 
rubber and furanes) which lend 
themselves nicely to a greater thick- 
ness build-up. Because of the in- 
creased thickness per coat and the 
total over-all increase in thickness, 
the tendency to reduce porosity is 
much greater. Here again, indi- 
vidual circumstances of exposure 
should dictate whether the par- 
ticular lining can be used econom- 
ically. 

Methods of testing for porosity 
as outlined earlier can be used for 
these linings, as well as for the 
thinner linings. Again, it is im- 
portant to determine whether por- 
osity through the whole film can 
be eliminated by the application of 
thicker coats. One coat of a thicker 
coating over a pinhole is greater 
protection than one thin coat. 

Additional protection is, of 
course, obtained with additional 
thickness. But service life, adhe- 
sion, and flexibility of the film 
are often important considerations 
when using thicker linings. Here 
again, combination of a metallizing 
undercoat and a thick lining may 
offer more desirable characteristics 
than the use of the lining alone. 


Sheet Linings 


Sheet linings are those materials 
which are applied by use of a suit- 
able adhesive in a calendered or 
cast sheet form. Thickness of ma- 
terial applied in this manner is 
usually over 0.060 in., but there is 
no restriction as to the thickness 
unless it be on an economic basis. 

Sheet linings for use in corrosion 
protection have had a good history 
for many years. All types of natural 
rubber, neoprene, polyvinyl chlo- 
ride, lead, tin, fluorinated ethylenes, 
and the polyesters have been used 
in sheet form for tank lining work. 

In almost all of these cases, sheets 
are formed by calendering thinner 


sheets under heat and pressure into 
sheets of the final thickness. If any 
pinholes should be present in the 
original sheet before calendering, 
the chance for those pinholes to be 
evident after the calendering is al- 
most impossible because of the heat 
and pressure applied. 

Because of the dielectric strength 
and the thickness, it is possible to 
use high voltages to determine 
whether pinholes do occur after the 
sheet has been applied to the base 
material. 

Sheet manufacturers will be able 
to indicate whether their materials 
can be used under particular con- 
ditions. Rubber sheeting is fre- 
quently specified as either hard or 
soft depending on the exposure, but 
in many cases this specification is 
insufficient. It is possible to vary 
the compounding of these sheets to 
provide a better lining for a par- 
ticular exposure to a greater extent 
than for any other compounded 
lining. 

In specifying a rubber lining, it 
is wise to state the amount of re- 
claimed or synthetic rubber per- 
missible—as well as the filler, if 
any. It is also wise to state that 
it must be the recommended product 
of one of the major rubber manu- 
facturing companies. Application 
is generally quite exacting, and 
careful specifications of design and 
use are often important considera- 
tions. 

Sheet linings are usually the most 
expensive to apply. They are not 
generally used where contamination 
is the only factor, but in severe 
corrosion conditions they are used 
extensively. 

It will be noticed that there has 
been no discussion of the thickness 
of either the thin linings, the thick 
linings, or the sheet linings except 
to classify them into general 
groups. It is impossible to make 
recommendations regarding the 
thickness to be used, unless all de- 
tails of a particular exposure are 
known, 

Material manufacturers today 
have had specific experience with 
certain thicknesses under certain 
circumstances, These historical data 
can act as a guide. 

In the case of thin linings, any 
recommendations of less than 0.006 
in. should be questioned. In case of 
sheet linings, the thicker the sheet 
the longer it will last is a general 
rule, 

Now that we have (1) deter- 
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mined the exposure and purpose of 
the lining, (2) examined the struc- 
ture to be lined (summarized on 
sample check-sheet), (3) applied 
the basic guides of porosity con- 
siderations and test sample obser- 
vations, and (4) become fairly well 
acquainted with the characteristics 
of the three lining groups with full 
realization that there is a big dif- 
ference between selecting a good 
lining and getting a good lining 
job, we come to some of the impor- 
tant details in the complete lining 
picture that insure a good lining 
job. 


Design Considerations 


Fundamental principle in design- 
ing process equipment, from the 
linings point of view, is that all 
areas to be lined should be as 
smooth as possible. All sharp edges 
and discontinuities should be elim- 
inated, 

Reason for this is the inherent 
problems in the lining and its ap- 
plication. Any lining applied in 
liquid form tends to flow out or 
away from sharp discontinuities 
such as weld spatter, weld under- 
cutting or sharp edges. Thickness 
of the lining is always less at these 
points. On an 8-mil lining over the 
entire surface, it is reasonable to 
expect not more than 1-mil over any 
unground edges. Changes in di- 
rection of the base materia] should 
be as gradual as possible. 

Cracks, pinholes, sharp corners 
and even the line of contact between 
two pieces of metal form areas over 
which coatings can bridge—allow- 
ing air, moisture, and other un- 
known elements to be trapped be- 
hind the lining. Of course, you 
cannot expect an area that cannot 
be reached, such as angies placed 
back-to-back or which lie skip- 
welded over a plate, to be properly 
lined. 

Sheet lining is subject to the 
above considerations, particularly 
the one of trapped air which causes 
major trouble in vulcanizing. The 
inorganic salts of the weld flux can 
react with either the paint or mois- 
ture to form undesirable products. 


New Installations 


This principle is relatively easy 
to apply in the design of future 
installations, provided that a lining 
has been anticipated, with the ob- 
servation of a few simple guides 
(see drawing on p. 181). 
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Existing Installations 


The guides above are very help- 
ful, but a great deal of lining is 
done on existing vessels where con- 
formance with these guides is woe- 
fully lacking. Even in new vessels, 
all of the above features may not 
be practical. 

In these cases, problems encoun- 
tered in making all surfaces smooth 
and satisfactory for lining become 
quite complex. Often a great deal 
of ingenuity is required to get a 
satisfactory surface. However, even 
here, there are some guides that 
can be followed (see drawing, p. 
182). 


Specifications 


In general application of linings 
throughout a plant, there are four 
elementary and basic steps which 
should be followed: (1) program, 
(2) organization, (3) material, and 
(4) application specifications, 

A program including a reference 
library, specifications, inspection 
and installation records is of the 
utmost importance. To service this 


program, a coating engineer on a 
part-time or full-time basis should 
maintain and evaluate the program. 

An extremely important phase of 
the whole operation is a comprehen- 
sive set of application specifications 
which will standardize bidding and 
give an inspection yardstick. 


General 


There are usually two parts to 
specifications. The first could be 
called general. This includes over- 
all scope, intent, instructions to 
bidders, insurance requirements, 
performance bond, company restric- 
tions, safety requirements, etc. This 
section varies with every company. 
Specifications should include these 
instructions and restrictions of the 
purchasing, operating and legal de- 
partments. 


Specific 

Second part of the specifications 
covers the actual coating applica- 
tion. This means that consideration 
must be given to all of the items in 
the table. Desired items must be 
picked out that apply in each par- 
ticular case. 


What to Consider for Lining Specifications 


Surface preparation 


Preliminary cleaning 
Welding and grinding 
Type rod 
Extent of grinding 
Scaling flame 


Neutralizing 


Blasting 
Gen, conditions including humidity 
Extent (classify) 
Abrasive (use U. S. 
mesh) 
Air pressure and filtration 


sieve series 


Cleaning or vacuuming 
Type equipment 
Extent 


Time interval (blasting and 
coating) 


Application 

General conditions 
Operating Conditions 

Prime or adhesive 
Brushed or sprayed 
Coverage or mil thickness required 
General instructions (incl. number 

of coats) 


Coating or lining instructions 


General instructions 
Coverage or mil thickness (min. 
number of coats) 

Operating conditions 
Equipment 

Air or steel temperature 

Time period 

General instructions 
Curing instructions 
Repairs 

Specific instructions 


Ventilation 
Volume and type required 


Lighting (specify MSA safety type) 


MSA masks, goggles—air filter 
type 


General equipment precautions 


Inspection 
Equipment 
In accordance with safety and 


Appearance (coating and area) 
General 


Although this is an impressive 
list as it stands, its expansion is ex- 
tremely important. It’s important 
that the owner be familiar enough 
with the operation to expand it. 

There are several sources from 
which the engineer may gather in- 
formation necessary to complete the 
specs. Technical literature is avail- 
able in publications by the Steel 
Structures Painting Council, trade 
magazines and technical publica- 
tions. Specialized applicators and 
consultants offer a reliable service 
to assist engineers in the comple- 
tion of proper specifications. Addi- 
tional information may be obtained 
from technical staffs of companies 
manufacturing linings. 

A sample specification for a par- 
ticular lining appears on p, 185. 

Certain paragraphs contained 
therein are applicable to most speci- 
fications. However, operations such 
as sheet lining, metallizing, applica- 
tions of organic linings over metal- 
lizing are not covered in the sample, 
Detail wording pertaining to such 
operations might follow the same 
general form as shown. 


Experimentation 


It is necessary at this point to 
discuss a situation which turns up 
surprisingly frequently to plague 
owner, material manufacturer, and 
applicator alike. The _ situation 
arises where a large application 
must be made and no previous his- 
tory covering a completely similar 
case exists. 

Both the manufacturer’s tests 
and the sample plates hung in the 
exposure look good, but there is no 
history of a piece of process equip- 
ment with this particular lining in 
this particular exposure. Although 
manufacturer’s tests and sample 
plates can give excellent evidence 
as to a particular lining’s suita- 
bility, no tests can exactly duplicate 
the owner’s process. Only an actual 
field trial can be relied upon. 

This trial lining can be very ex- 
pensive. Occasionally applicators 
have been asked to bear part or all 
of the field trial cost, on the basis 
that if it proves successful they 
would receive similar future work. 
No applicator can afford to experi- 
ment for the industry. He does not 
share in the savings which are of a 
continuing nature. Indeed, in some 
cases where the number of pro- 
ducers is small, the lining may 
prove so satisfactory that the appli- 
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Although this specification applies specifically to a sprayed lining, many 
of its provisions are general and apply to other types of linings as well. 


General 


The solvents in “X” primer are flam- 
mable, so it should be stored away 
from any danger of fire. During the 
application of “X” primer, no work 
should be done near an open flame. 
Matches, torches and smoking shall be 
prohibited. It is possible for danger- 
ous solvent concentrations to accumu- 
late in confined areas if adequate air 
circulation is not provided. Air circu- 
lation shall be maintained continuously 
during application of the primer. (See 
section on safety precautions for addi- 
tional information on air circulation 
and required safety equipment.) 

Forced air circulation using a cen- 
trifugal fan and heating coils shall be 
used for ventilation, humidity control 
and curing. The fan and heating unit 
shall be located at one of the manholes 
on the side of the tank, and shali be 
of a type where both temperature and 
volume of air can be controlled. 

The fan shall be capable of supply- 
ing a complete change of air in the 
tank every six minutes or less. The 
heating coils shall be capable of heat- 
ing this volume of air so that a curing 
temperature of 100 tc 130 F. can be 
maintained regardless of weather con- 
ditions. 

From the time blasting is begun un- 
til final curing is complete, the fan and 
heater shall be in continuous operation 
to maintain the relative humidity be- 
low 50%—except during the periods 
when “X” lining is being sprayed and 
for a sufficient period afterwards to 
allow the overspray to settle. 


Surface Preparation—Preliminary 


No actual blasting or coating shall 
be done until after all exterior burn- 
ing, welding and insulation have been 
completed. 

All welding necessary to fill up 
cracks or gouges shall conform to the 
owner’s specification # 
ing procedures and inspection. 

All protusion, sharp edges and weld- 
ing spatter shall be removed by grind- 
ing smooth with a grinding wheel. All 
welds shall be chipped and ground 
smooth, preferably flush. All cracks 
and porous welds shall be rewelded 
and ground smooth. There shall be no 
sharp edges or rough welds that may 
cut the coating. All work specified in 
this paragraph shall be done by others, 
but this in no way relieves the contrac- 


tor of the responsibility of seeing that 
no painting is done on surfaces that 
will be detrimental to the life of the 
coating. 

The surface shall be absolutely free 
of all oil, grease, paint or chemical 
contamination before blasting. Any 
standard method may be used for re- 
moving oil or grease, but the removal 
of these materials must be complete. 
Water soluble chemicals such as acids, 
alkalis, or salts may be removed by 
thoroughly washing with warm water. 

Tanks which have contained caustic 
shall be brush coated with Maganesed 
Phospholene #7 or equal, then rinsed 
with water before starting to blast. 
Bituminous or asphalt paints shall be 
removed by the use of suitable sol- 
vents. No attempt should be made to 
remove these materials by sand-blast- 
ing, unless all sand is disposed of after 
one pass over the surface. 


Blasting 


The tank shall be thoroughly dry 
before starting blasting operation. The 
relative humidity shall be kept below 
50% at all times during the blasting 
operation. 

All surfaces shall be cleaned prior 
to painting, using compressed air blast 
nozzles and Flintbrasive No. 7 or equal 
to a white metal finish. A white metal 
finish shall be that condition which 
covers the complete removal of all mill 
scale, all gray mill scale binder, all 
rust and all other foreign matter— 
thus exposing the white metal. A 5/16 
in. Norbide lined nozzle with a mini- 
mum nozzle pressure of 100 psig., a 
minimum air supply of 200 cfm., and a 
nozzle distance from the surface of 
12 to 18 in. is recommended. 

Compressed air used for blasting 
shall be kept free of detrimental 
amounts of condensed water and oil, 
by using adequate separators and 
traps. It is recommended that a large 
receiver other than that on the com- 
pressor be used, where the air can cool 
and the moisture and oil can separate 
out. 

Operators doing the blasting shall 
wear an approved helmet connected 
to an approved source of clean, oil-free 
and moisture-free compressed air. 

Used abrasive particles shall not be 
re-used unless they are dried and 
screened to the original sizing. 

Immediately prior to application of 
first prime coat and third prime coat, 
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all grit and dust shall be thoroughly 
cleaned from the blasted surfaces and 
the scaffolding. An industrial type 
vacuum cleaner shall be used. Surfaces 
to be primed shall be cleaned until a 
clean white cloth is not discolored when 
wiped over the surface. 

All surfaces, after being blasted and 
until completely lined, shall not be 
touched by bare hands—as the mois- 
ture and oi] will seriously detract from 
the adhesion and life of the lining. 

When doing the floor, all workers 
and other persons entering the tank 
shall wrap their shoes with clean rags 
—or wear clean heavy cotton socks. 

Blasting operations shall be done in 
such a manner that no damage is done 
to partially or entirely completed por- 
tions of the work. 

All blasted surfaces shall be primed 
as specified herein on the same day 
that the surfaces are blasted. 


Material Application 


General —- Recommended procedure 
in coating a tank varies with the size 
of the tank. In general, after erection 
of the scaffolding, the entire tank is 
blasted and coated with two prime 
coats. The floor is then covered with 
clean drop cloths or wrapping paper, 
and the ceiling and the walls lined. 
The scaffolding is then removed. Spots 
under the scaffolding are cleaned by 
grinding or blasting, and primed. The 
third coat of primer is then applied, 
which should lap up the walls over the 
lining 2 to 3 ft. The lining is then 
applied to the floor—lapping up the 
wall not less than 4 ft. after the first 
ten coats. 

If at any time during the application 
rust spots or discoloration appear on 
an area, that area shall be blasted to 
white metal finish and the primer and 
lining reapplied. 

“X” Primer—Solvents in “X” primer 
are flammable, and adequate safety 
precautions shall be taken during its 
application. 

Forced air ventilation shall be main- 
tained continuously during the prim- 
ing operation, and the relative humid- 
ity shall be kept below 50%. 

All surfaces after being blasted and 
cleaned as specified herein, inspected 
and approved, shall receive three brush 
coats of “X” primer. First two coats 
shall be applied on the same day the 
surfaces are blasted, and the third 
coat shall be applied immediately be- 
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Sample Specification for Lining a Vessel—cont. 


fore starting the application of “X” 
lining. If necessary to thin for brush- 
ing, use “X” thinner. New brushes 
shall be used. Succeeding coats may 
be applied immediately after the prior 
coat is dry to the touch, which is 
usually 20 to 40 min. Do not allow 
any drips or runs. 

No primer shall be applied to sur- 
faces which are at a temperature of 
less than 60F., or more than 96 F. 

If at any time rust or discoloration 
is evident through the prime coats, the 
surface at that point shall be reblasted 
and primed again. 


“X” Lining 


General—"X" Lining contains no 
volatile or flammable solvents. There- 
fore, it presents no hazards in its ap- 
plication. However, standard masks 
should be worn while y 
lining will thicken at 60 F. and freeze 
at 32 F. If the materia] freezes, it 
shall be discarded. 

Operating Conditione—The ventilat- 
ing fan shall be stopped during the 
spraying of “X” lining, and for a 
sufficient period afterwards to allow 
the overspray to settle. It shall be 
operated between the application of 
successive coats for drying—which 
will take 30 min. to 1 hr. During the 
drying period, air leaving the vessel 
should be 90 to 100 F. 


clogging of the spray gun with 
den af Uiied cakaalal tied eter tou 


as many spray coats of “X” lining as 
necessary to obtain a coverage of 16 
to 18 + a Total number of 
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sprayed very lightly as the lining ma- 
terial has a tendency to run over the 
primed surface. As the thickness is 
built up, heavier spray coats may be 
applied. 

New 4” I.D. material hose shall be 
used. Prior to spraying clean well! 
water shall be passed through the hose 
followed by the “X” lining. A dry 
hose may cause coagulation of the lin- 
ing material in passing through. 

It is neither necessary nor desirable 
to clean the spray equipment at the 
end of each day. 


Curing 


After application of the final coat, 
and after final inspection and ap- 
proval, the temperature shall be raised 
to 110 to 120 F. in the tank and held 
for a minimum of 72 hr. If this tem- 
perature cannot be obtained, curing 
shall be accomplished by holding the 
tank temperature at 85 F. for 120 hr. 


Repairs 

After coating is completed, all sur- 
faces shall be inspected for pinholes 
and blisters using spark tester or ap- 
proved holiday detector. Blemishes 
shall be patched by cutting off the 
coating and reapplying the primer and 


of the ceiling and side walls, until 
these surfaces have been inspected and 
approved. 


Safety 
The tanks shall be adequately lit 


ing all blasting, priming and spraying 
tions. Blast operators al 
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cator may find less business than 
before. Nor does an applicator or a 
particular lining necessarily de- 
serve a bad reputation should the 
lining fail. 

The owner must realize the na- 
ture of the risk and the possible 
return whenever he tries an un- 
proved system, and be prepared for 
the expense involved. 

There are methods of reducing 
this risk. In one major multi-plant 
chemical company, corrosion engi- 
neers from different parts meet 
periodically to exchange actual cor- 
rosion experience and information. 
This practice heads off many an 
impractical scheme. 

Another major company has con- 
ducted a field trial by carefully seg- 
menting an entire floating roof 
tank into five parts on which were 
placed sprayed zinc, sprayed zinc 
filled with polyvinylidene chloride, 
sprayed zinc filled with a vinyl, 
sprayed aluminum filled with poly- 
vinylidene chloride, and sprayed 
aluminum which is also filled with 
a vinyl. 

An analysis of the actual results 
and costs of these systems will de- 
termine the best system, and will 
have involved only slightly more ex- 
pense than that involved in doing 
one complete tank with any one of 
the systems. In both cases, the 
owner expects to get something for 
his practice and also realizes that 
he must bear the expense in both 
cases, 

Nevertheless, even in field trials, 
there is a definite responsibility on 
the part of the applicator. He must 
do the best job possible. To do this 
he not only bears a responsibility 
for trying to uncover all previous 
knowledge that might have bearing 
on this trial, but also works care- 
fully with the material manufac- 
turer and the owner in preparing 
and carrying out complete specifica- 
tions for the lining. 

A careful log of the whole appli- 
cation proceeding might give a clue 
as to what went wrong or could 
be improved in analyzing a job. 
Needless to say, the applicator 
should use only the best trained 
labor and material available. An 
owner must pick a reliable appli- 
eator for such a job and there must 
exist a spirit of mutual trust be- 
tween them. 


Surface Preparation 


Probably the most important sin- 
gle factor determining the life of a 











protective lining on a structure is 
the surface preparation of the base 
material, 

It is generally agreed that a 
thoroughly cleaned surface (one 
completely free of rust, scale, 
grease, etc.) furnishes the best 
possible base upon which to apply 
a protective lining. In actual prac- 
tice, however, this ideal condition 
can only rarely be obtained. Hence 
the practical problem usually be- 
comes one of striking a suitable 
compromise. This compromise is 
only practical in cases other than 
concentrated vapor or immersion. 

In all lining operations as previ- 
ously defined, only a white metal or 
a SSPC #1 blast will do. The basic 
premise is very well summed up as 
follows: 

“One tends to insulate a product 
when a paint or coating system is 
applied. This insulation intends to 
exclude detrimental products from 
the base material surface, yet at the 
same time it will also hold under 
the paint film any detrimental prod- 
ucts that were not removed before 
the new coating was applied.” Com- 
mon failures caused by adhesion 
loss, osmotic blistering and under- 
film corrosion result rather quickly 
when a coating is immersed. 

Even though the surface is 
brought down to a gray metal, it is 
possible for sulfides and even at 
times paraffin to be left on the sur- 
face after blasting. Water washing 
and time to oxidize (in the case of 
sulfides), solvent cleaning and re- 
blasting (in the case of paraffin) 
may be in order. There are cases 
where stronger reagents such as the 
acids must be completely neu- 
tralized after the first blast before 
coating or lining can proceed, 


Depth of Etch Required 

A great deal of thought has been 
given the proper selection of blast 
abrasive. In the case of sheet lin- 
ings, metallizing, and thick linings 
a heavy etch is required. In the 
thin film synthetic linings, the etch 
should not exceed one-third of the 
final thickness from the highest 
peak to the lowest valley. 


Types of Surfaces 

To proceed further, it is impera- 
tive that the reader be thoroughly 
familiar with the blasting opera- 
tion. First decision to be made is 
a classification of the surface in- 
volved : 

1. Steel, tight mill scale, no rust. 


. PROTECTIVE LINING SYSTEMS 


dal 


BLAST NOZZLES used in surface preparation. 


ALUMINUM OXIDE (150 mesh). SAND (57 mesh). 


nd 


BANK RUN SAND (16 and 24 mesh). 


STEEL GRIT (G-16). JOPLIN CHIT-CHAT (#4). 
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2. Weathered steel, loose mill 
scale, fine rust, no pits. 

8. Weathered steel, no mill scale, 
rust, some pits. 

4, Old steel, severe pitting. 
5, Steel, thin lining, small per- 
centage breakdown. 
6. Steel, thin 
breakdown. 

7. Steel, sheet lining removed, 
some adhesive remaining. 

Equipment requisites for the 
blasting operation is our next con- 
sideration, They are: 

1. Adequate air supply. 

2. Pressure type sandblast pot. 

8. Properly sized air and blast 
hose, 

4. Adequate ventilation. 

5. Adequate lighting. 


lining, overall 


Abrasive Consumption 


On the basis of a 315 cfm, com- 
pressor, a 1,400-lb, blast pot, a new 
# in. nozzle and a maximum 25 ft. 
length of 2 in. blast hose on a flat 
accessible area, the table below 
should be a fair guide. 

These data should be considered 
average figures because of the many 
variables including scaffolding and 
hose friction loss. In some cases, 
previous service of a vessel has had 
some effect on the type of rust or 
scale, It is important also to realize 
that any change (less air capacity, 
lower pressure, smaller nozzle) 
affects the production rate and the 
abrasive consumed, 

The commercial painting indus- 
try and many manufacturers have 
for years tried to reduce the im- 
portance of adequate surface prep- 


aration mainly because of com- 
petition and cost. It is time to 
recognize that the most important 
single operation of any lining is the 
surface preparation. 


Types of Abrasives 


This section would not be com- 
plete without some discussion of 
types of abrasives: 

Natural silica sand is most com- 
monly used for outside work where 
recovery is impossible. It has sev- 
eral disadvantages: it may lack an- 
gularity, and it may contain friable 
constituents of an alkaline nature 
which break up and cling to the sur- 
face. 

Crushed flint or chat is used ex- 
tensively in connection with metal- 
lizing. It owes its angularity to the 
conchoidal type of fracture charac- 
teristic of flint. Sources vary. 
Those of very high purity leave a 
considerable amount of material im- 
bedded in the surface. 

Crushed slag is ¢omparatively 
new, but gaining acceptance. It is 
produced from wet-bottom furnaces, 
It is extremely angular with low 
breakdown rate, but leaves some 
material imbedded in surface, Tests 
show this material to be completely 
inert from a corrosion standpoint. 

Angular steel grit is widely used 
where recovery is possible. It can 
be sized to give almost any desired 
etch. It leaves nothing on the sur- 
face, 

Surface preparation and the iin- 
ing operation should be considered 
as one job, under one contractor’s 
responsibility. From time to time 
it has been suggested that two con- 


Etches Given by Various Abrasives (90 Psig. Air Press., %’’ Nozzle) 


Sand 


Sand 
Sand 
Grit 
Grit 
Grit 
Grit 


Through 40 mesh 1.9 mil etch 


Abrasive Consumption (Steel Structures Painting Council #1 Blast) 


Type Surface 


Sq. Ft. per Hr. 


Lb. per Sq. Ft. Abrasive 


100 
120 
112 


60 
70 
80 
50 


COVERING tank with insulation for... 


tracts be awarded, one for surface 
preparation and one for lining ap- 
plication. 

Division of responsibility be- 
tween contractors for the effec- 
tiveness of the lining service, the 
variance in time lag permissible be- 
tween blasting and priming opera- 
tions because of weather conditions, 
the method and time necessary to 
remove the blasting abrasive, and 
the time necessary to dust free the 
surface to be protected are all im- 
portant factors. In view of the diffi- 
culties, it is almost impossible to 
successfully divide surface prepara- 
tion and lining into two separate 
contracts. 


Application of Linings 


Sprayed Linings 

It is accepted procedure to brush 
the first coat of a spray system 
over a newly blasted surface, on 
the assumption that any dust left 
on the surface will then be mixed 
with the liquid and the possibility 
of bridging small areas will be 
greatly reduced. 

In the case of some materials, an 
unpigmented formulation is used 
for this first brush coat, or a special 
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CURING OPERATION for baked epoxy lining. Insulation is temporary for curing operation only. 


prime. For the balance of the coats, 
the spray equipment should consist 
of the following: 

¢ Adequate supply of clean, dry 
air. 

¢ Efficient volume type air filter. 

« Adequate air hose. 

e Pressure or pump type spray 
equipment. 

¢ Adequate paint hose. 

¢ Spray gun with proper cap. 

It is impossible to cover every 
sprayable material and its partic- 
ular spraying characteristics. Most 
manufacturers can give the pot and 
gun pressures best suited for their 
materials. These will vary to some 
extent depending on the length of 
hose which must be compensated 
for in the field, 

It is extremely important, how- 
ever, that the best painting prac- 
tices be used in the handling of the 
gun. Generally, improper handling 
can result in the following: 

¢Gun too close: excessive build- 
up runs, 

¢ Gun 
holes. 

eArcing gun: 
holes. 

eImproper triggering: excessive 
build-up at lap. 

Beyond these very simple opera- 


too far: overspray——pin- 


overspray—pin- 


tions, the method of coating edges 
and corners can cause an excessive 
build-up or light areas depending 
on the orientation of the gun and 
the spray pattern. 

Forced drying of intermediate 
coats and final cure can present 
many problems, not only with bak- 
ing types but also with simple sys- 
tems such as the vinyls. 

We have found that almost any 
system for constant immersion 
should be heated to some extent. We 
also choose to consider only steel 
temperature when setting a stand- 
ard for job specifications, but in 
all cases there is a time-tempera- 
ture relationship which must be 
considered. To properly perform 
and check this type work, the use 
of a portable pyrometer is abso- 
lutely essential. Heating equipment 
used for baking linings is generally 
of the direct-fired gas type. A high 
Btu. rating and ample blower ca- 
pacity make for better circulation 
and more uniform heating. 


Dipped or Troweled Linings 

In the case of dipped or troweled 
linings, each manufacturer has his 
own method of prime and applica- 
tion. These are far too varied to 
discuss, but when deciding on their 
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use a definite study should be made 
to determine the best system for 
the conditions, 


Sheet Linings 

There are many methods of appli- 
cation for sheet linings. They in- 
volve a series of brushed cements 
or adhesives. 

Number of coats of cement 
usually depends on the operation of 
the vessel involved. In the case of 
very mild corrosives, a three-coat 
system is sufficient. In the case 
of severe corrosives or vacuum, a 
seven-coat system is called for. 

The importance of the cementing 
procedure is basic. It is necessary 
to restrict as much as possible any 
under-lining reaction in the event 
of a break in the sheet. By specify- 
ing the maximum job, should the 
lining be damaged, corrosion will 
proceed directly through the base 
material and not spread out be- 
tween the lining and the steel, At 
this point, with minor repairs, the 
vessel can be put back into service 
in relatively short order. 

The lap seams vary from 1 in. to 
3 in., and should be considered an 
important part of the job specifica- 
tions. 

Finally, there is the method of 
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FOR MEASURING steel temperature during cure: pyrometer, surface thermometer, thermocouple with temp. gage (I.tor.). 


cure for any uncured rubber or neo- 
prene. Anyone responsible for the 
specifications and application of 
sheet materials should be familiar 
with the several methods used. They 
are steam vulcanized, boil cure, hot 
air cure, and pre-compounded ac- 
celerator. 

First and finest method of cure 
is steam and pressure in an auto- 
clave, Here the pressure is main- 
tained at approximately 50 psi. and 
the temperature at approximately 
800F., at which point polymeriza- 
tion takes place, There has been no 
oxidation of the rubber or neo- 
prene at this point. 

Boil cures are used when auto- 
clave vulcanization is impossible, 
such as when a large tank must be 
vulcanized in the field. Weight of 
the water adds considerable pres- 
sure during the cure. The hot air 
has a tendency to oxidize the sur- 
face of the lining. No pressure is 
used in the operation other than 
the hydraulic pressure. 

Fourth method, that of a pre- 
compounded accelerator with rub- 
ber, makes it possible for the com- 
pound to polymerize at room tem- 
perature in a relatively short time. 
In so doing, the chemical resistance 
is definitely reduced. This method 
is normally used only in repair 
work, or as an overlay to permit un- 
cured natural stock to cure in serv- 
ice, This type of material is usually 
stored at below freezing tempera- 
tures to prevent cure until ready 
for use. 

Use of sheet stock of the plasti- 
cized polyvinyl chloride type is 
worthy of mention. The cementing 
procedure is similar to that of rub- 
ber or neoprene, but there is no 
cure required. All seams are butt 
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type and heat-sealed with a sealing 
strip. 


Inspection 


Some users do not have the facili- 
ties or the ability to embark on a 
comprehensive testing program. In 
such a case, the user should deal 
only with manufacturers and con- 
tractors who have experience and 
an excellent reputation for integrity 
and ability. Never hesitate to ask 
about similar work performed for 
other customers. This could be 
called the first step of the inspec- 
tion procedure, 

On many lining jobs, a number 
of low bids may be received from 
contractors who have little concep- 
tion of the extra requirements for 
lining equipment subject to con- 
tinual exposure from liquids. Be- 
fore allowing concerns to bid on lin- 
ing contracts, it is suggested that 
information be obtained regarding 
work previously completed together 
with references as to experience, 
length of time in the field, type of 
equipment and experienced per- 
sonnel available. 

Humidity and atmospheric tem- 
perature should be checked peri- 
odically to determine whether or 
not they fall within the allowable 
ranges as stipulated by the material 
manufacturer. Equipment is avail- 
able which can maintain these 
designated ranges within the vessel 
to be lined. On a properly engi- 
neered job there should be no diffi- 
culty in carrying out the job pro- 
cedure. 

Second operation that the inspec- 
tor should go through would be a 
thorough inspection of all edges, 
welds, fittings, etc. Careful atten- 


tion should be given to all these 
areas in accordance with the pro- 
visions set forth in the section on 
design. All preparation of this type 
should be complete before the area 
is abrasive-blasted. 

Third step is the first of the 
physical operations on the job. 
Blasting should present no problem 
from the standpoint of inspection. 
Steel Structures Painting Council 
defines as follows (SSPC-SP5-52T) : 

“Blast clean to white metal is a 
method of preparing the surfaces 
for lining by removing all mill scale, 
rust, rust scale, paint, or foreign 
matter by the use of abrasives pro- 
pelled through nozzles or by cen- 
trifugal wheels. 

“White metal is defined to mean a 
surface with a gray-white, uniform 
metallic color, slightly roughened 
to form a suitable anchor pattern 
for lining. The surface when viewed 
without magnification shall be 
found free of visible mill scale, rust, 
corrosion, oxides, paint and other 
foreign matter.” 

In all cases of linings for immer- 
sion or concentrated vapor, all 
foreign matter should be removed 
even to the deepest pits. There can 
be no question of economy in this 
statement, because any contaminant 
can cause rapid and complete 
failure. 

There are some instruments used 
for checking the surface etch such 
as a micrometer depth gauge. A 
very simple method is to take a 
newly-blasted area, grind with a 
fine disc in a small area until no 
etch is visible, and place the depth 
gauge across the ground spot. The 
reading will give a reasonable idea 
of depth. 

Attention should be given to the 
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abrasives as well as the equipment 
described in the section on surface 
preparation. It is not difficult to 
check production rates and abrasive 
consumption in relation to the 
chart in that section. Also men- 
tioned in that section is the time 
interval between blasting and lin- 
ing. This is directly dependent on 
the humidity, and should be gov- 
erned by the judgment of the in- 
spector for the particular job and 
atmospheric conditions encoun- 
tered. This interval could vary de- 
pending on the territorial location 
and the time of year. 

The inspector should be familiar 
with spray application before the 
application proceeds. Much infor- 
mation is available in Steel Struc- 
tures Painting Council Manual, 
Vol. 1. Aside from the _ tech- 
nique employed by the operators of 
the spray guns, careful attention 
should be given to the brushing pro- 
cedure in the event the first coat is 
applied in that manner. Attention 
should be given to the thoroughness 
with which the paint is worked into 
the surface, 

Welds, bolts, rivets and edges 
should be carefully inspected to 
assure adequate thickness on these 
critical areas. It is conceivable that 
an additional brush coat should be 
applied only in these areas. Once 
the spraying has commenced, every 
attempt should be made to reduce 
overspray, eliminates runs, etc., to 
assure top quality. 

Balance of the inspection pro- 
cedure can be considered in ref- 
erence to the following outline: 

Thin Linings: 

Liquid 
Air-dried 
Baked 
Metallized 
Magnetic metals 
Non-magnetic metals 

Thick Linings 

Sheet Linings 

Other than procedure, the only 
things that can be tested in the 
field are (1) adhesion, (2) thick- 
ness, and (3) porosity. 


Testing Thin Linings 


Method for testing adhesion on 
thin linings is simply to cut the 
film and attempt to peel the lining. 
This is most often done on a sample 
plate processed with the job. Thick- 
ness can be checked with an Elcom- 
eter, a magnetic type indicator, 
or a coating gage which operates 
on battery power. Porosity can be 


THICKNESS tester, wet film gage. 


most efficiently checked, as men- 
tioned earlier, with a variety of 
electrical testers. 

Baked linings are checked in ex- 
actly the same manner as the air- 
dried type, with the exception of 
the cure. Wetting a piece of cheese- 
cloth with solvent and holding on 
the surface in an effort to detect 
softening is a slow and often in- 
effective method of checking cure. 
Color change on some materials, 
and a chart indicating steel tem- 
perature and time elements are 
the surest means. The time-tem- 
perature relationship is used to in- 
sure that intermediate coats are 
properly force-dried, 

When dealing with metallizing, 
the inspector’s first function is to 
visually inspect the texture of the 
film. This should be relatively even, 
and have a texture similar to that 
of sandpaper. There should be no 
heavy deposits or nodules visible on 
the surface. Adhesion is most often 
checked from a sample plate by 
marking a 1-in. square with a cold 
chisel and trying to peel the metal 
away. 

In the case of magnetic metals, 
the only method to check thickness 
is to calculate the pounds of wire 
required in a given area and see 
that it is applied. Non-magnetic 
metals, such as zinc and aluminum, 
are easily checked by the same 
method used for air-dried linings. 
Adhesion is checked in the same 
manner as in the case of magnetic 
metals, 


Testing Thick Linings 

Thick linings are checked in much 
the same way as air-dried linings. 
A wet film gage can be used, as 
well as most of the standard thick- 
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THICKNESS tester (Elcometer). 


THICKNESS tester (General Electric). 


PIN-HOLE detector, lo-v., dry spark. 


THICKNESS tester and PIN-HOLE 
detector (Branson coating gage). 


19] 





MATERIALS OF CONSTRUCTION .. . 


PIN-HOLE detector, high-frequency spark tester. 


ness gages. Adhesion and pinhole 
testing are almost identical. 


Testing Sheet Linings 

Sheet linings are always checked 
with a high voltage spark tester, up 
to 15,000 volts. 

Probably the only way to check 
cure, other than by temperature and 
time charts, is by the durometer 
reading. The manufacturer should 
be able to give this figure for his 
cured stock, 


Safety Precautions 


Solvents and thinners used in 
applying most linings are often vol- 
atile and flammable. Therefore, cer- 
tain safety precautions must be ob- 
served while these coatings are 
being applied within a confined 
space, such as a tank, 

Ordinarily, applications made in 
the open air where ventilation is 
unrestricted present no special haz- 
ards. In these cases, it is sufficient 
to prohibit smoking, sparks and 
open flames within a 50 ft. radius 
of the application site. 

When applying these volatile 
products inside a tank or in other 
places where circulation of air 
is restricted, sufficient ventilation 
must be provided to keep the con- 
centration of solvent vapor below 
the lower explosive limit. Lower 
explosive limit refers to the volume 
of solvent vapor in air which is 
just below the point at which an 
explosion will occur if the mixture 
is ignited with a flame or spark. 
If the concentration of solvent 
vapor does not reach the lower ex- 
plosive limit, no explosion can 
occur. 

Adequate ventilation is, there- 
fore, the key to safe application. 
It follows that if the applicator pro- 
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vides adequate ventilation and takes 
recommended precautions against 
open flames and sparks, any hazard 
from fire or explosion will be neg- 
ligible. 

It is important to know what 
solvents are present. Vapors from 
all organic solvents are unsuitable 
for breathing in high concentra- 
tions. A sharp or pungent odor is 
not a reliable indication of either 
the concentration or the toxicity of 
a solvent. A toxic concentration of 
carbon tetrachloride or benzene va- 
pors will not have a particularly 
strong or unpleasant odor. On the 
other hand, a toxic concentration 
of many frequently used solvents 
would be almost unbearable because 
of irritation to the eyes and mucous 
membrane. 

These latter solvents, therefore, 
have excellent warning properties. 
A definite stinging sensation in the 
eyes and nose will occur at concen- 
trations well below a toxic level, 
thereby indicating that more ven- 
tilation will be needed. Even when 
using these solvents, however, the 
dual precaution should be taken to 
provide adequate ventilation and to 
require the use of compressed air 
masks by all workmen inside the 
tank. By so doing, any hazard to 
health will be made negligible, and 
discomfort will be eliminated. 


Safety Rules 

The following rules summarize 
the precautions to be observed when 
applying linings within a tank or 
other confined area: 

1. Provide sufficient ventilation 
to keep the solvent concentration 
in all parts of the tank below the 
lower explosive limit. The ventila- 
tion must be maintained during the 
entire application period, and for at 
least three hours thereafter. 


PIN-HOLE detector (Tinker and Rasor). 


2. Remove the solvent vapors 
from the tank by suction. Do not 
force air from the outside into the 
tank. Most lining solvents are 
heavier than air and, therefore, 
tend to settle in the lowest part of 
the tank. In setting up the ventila- 
tion system, the most remote and 
the lowest areas should receive spe- 
cial attention. 

3. Use explosion-proof and spark- 
proof equipment. All electric cable, 
motors and lighting equipment 
must be of an approved explosion- 
proof type. No electric junction 
boxes should be permitted inside 
the tank. Drop lights used by the 
workmen must also be explosion- 
proof, Workmen should be cau- 
tioned not to cut or stretch electric 
cables since sparks will result if the 
cable parts. Within the hazardous 
area, all metal equipment and hand 
tools must be of a non-sparking 
type. Workmen’s shoes must have 
rubber soles and heels. 

4. Smoking, matches, flames or 
sparks of any kind should be pro- 
hibited within 50 ft. of the applica- 
tion area. 

5. Require the use of an approved 
compressed air mask by all work- 
men in tanks and closely confined 
areas. Such compressed air masks 
are available from a number of 
sources, including the DeVilbiss 
Co., Toledo, Ohio, and Mine Safety 
Appliances Co., Pittsburgh, Pa. A 
compressed air mask is the only 
type which should be used, 

6. Compressed air supplied to the 
breathing masks should be as clean 
and dry as possible, and at a low 
temperature. Without exception 
there should be a filter in the 
breathing air line. This should con- 
tain some ingredient such as acti- 
vated charcoal for removing any 
organic materials. 
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7. Workmen should constantly 
check to see that the ventilation ap- 
paratus is working and know what 
to do in case it fails (immediately 
stop air flow to the spray guns and 
warn men in the tank). 

8. No one should ever enter a 
closed vessel without a watcher on 
the outside. 

9. Attention should be paid to 
making all scaffolding as strong, 
safe and simple as practical. Every 
man with a face mask or blasting 
hood on, and surrounded with hoses 
and wires, is somewhat clumsy and 
cannot move as an unencumbered 
man, 


10. Attention should be paid to 
establishing a few simple signals 
for communication between the op- 
erator and those outside. 

11. Use gas detectors or vapor 
concentration measuring devices 
whenever entering a used tank. 

12. Use approved blasting hoods. 


Comparative Costs 


The accompanying bar charts 
give costs for process equipment 
(1) unlined, and (2) lined with dif- 
ferent materials. 

Prices for the tanks are quite 
representative of the present day 





. « » PROTECTIVE LINING SYSTEMS 


costs (probably within 10%), par- 
ticularly for all shop fabricated 
tanks and the larger fieid erected 
tanks, In the cases of the 10,000 
and 20,000-gal. field erected tanks, 
the mild steel price is subject to 
considerable variation (possibly as 
much as 30%), depending on how 
much it is possible to pre-fabricate 
in the shop, difficulties encountered 
in the field, ete. 

Design of the tanks is close to 
usual practice—which is to use 
standard width plate, with the 
height approximately equal to the 
All tanks are non code, 
costs were figured for 


base, 
Lining 





4 


EXPLOSIVE-GAS detector (Mine Safety Appliances Co.). LIGHTS, non-explosion-proof (1), explosion-proof (c, & r.). 


HOOD, mask, gloves (Mine Safety Appliances Co.). 
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FILTER for air lines with carbon, water and oil traps. 
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MATERIALS OF CONSTRUCTION . . 


Comporative Costs—Lined Tanks, 300,000 and 1,000,000 Gal. Vertical. 


1956 Dollars 


MS = Mild Steel 
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Comparative Costs—Pipe and Ducts 


1956 Dollars 


15,000 


7 
20,000 "25,000 30,000 
sq. ft. lining cost) 


Te 


35,000 





gray r 


250 300 


A A A OR 
SRD 8 68 EE 


Mild Steel (14-gage) 
spray 


MS +7 mil Al sproy 
‘ 12-15 lyst cured 


air dried vinyl over Zn 
d dried vinyl! over Al 





newly constructed representative 
tanks in each size group—assuming 
a minimum of complications such 
as outlets, inside stiffeners, baffles, 
ease of access to job, etc. For shop 
lined work, it is assumed that ade- 
quate facilities are available and 
that the larger shop work would be 
done right on a railroad flat car 
(under cover and using turning 
rolls). These lining costs are prob- 
ably within 5% for the tanks as 
figured. 

When large amounts of special 
work—such as cutting, fitting, 
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hand-tailoring and special scaffold- 
ing—are involved, lining costs can 
vary widely. 

Prices include surface prepara- 
tion by blasting, but no extra prepa- 
ration such as welding, grinding 
sharp edges, caulking, filling cracks, 
sealing, etc. The latter can add con- 
siderably to the cost of the job. 
Costs shown would be low if the 
tanks were of riveted construction, 
particularly in the case of rubber 
lining. If field erected tanks are on 
upper floors, or in such a position 
that access to the tank is not easy 
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yy... Te 
40,000 


45,000 





Vertical, flat bottom, 
open storage tanks, 
no cover, no outlets. 











or equipment is crowded, the costs 
given are too low. 

In the cases of the piping and 
ducting, relatively large quantities 
are assumed. Changes in shapes 
can cause very large cost variations 
in these cases. 

Note that price per gallon ratio 
for tank storage drops off consider- 
ably as the size of the tank in- 
creases. It is only about 1/10th as 
much for 1 million gal. tanks as for 
1,000 gal. tanks. 


Costs for Existing Tanks 

If lining costs are desired for 
already existing tanks, subtract the 
mild steel prices shown. However, 
surface preparation is much more 
given to variation in used tanks. 
So the prices obtained are not as 
accurate as for new tanks. 

You run into problems of remov- 
ing old coatings, neutralizing, acid 
etching, water rinsing, blasting and 
reblasting, patching and filling de- 
fects, solvent cleaning, etc.—all of 
which will probably increase the 
cost of any lining job quite a bit. 

As mentioned elsewhere, good 
surface preparation is essential to 
any lining. The blasting prepara- 
tion represents a major portion of 
all lining costs, particularly in field 
work, 

Lead lining has one big advan- 
tage over the other linings cost- 
wise that is not indicated in the bar 
charts, where it apparently is the 
most expensive lining. When a lead 
lined tank has finished its useful 
service, about 60% of the lining ma- 
terial cost can be recovered as scrap 
lead. No other lining has any ap- 
preciable salvage value. However, 
lead has its disadvantages. If the 
lining is ever punctured, chemicals 
can spread rapidly behind it—caus- 
ing severe damage to the base ma- 
terial. 
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Part I1— Directory of Construction Materials 


Classification of Materials and Key to Manufacturers. Table I 


To find who makes construction materials listed under various generic classi- 
fications in this table, see Table II, p. 200. (Note that the indicated com- 
positions are approximate only, sometimes with minor constituents omitted.) 


MATERIAL CLASSIFICATION MAT'L. CODE MANUFACTURERS’ CODE NUMBERS 


Metallic materials 


1. Ferrous metals and alloys 


1. Irons 
1. Gray cast iron (2-5 C) mH 1, 81 
2. Nickel cast iron 4% 1, 47, 81, 99 
3. High silicon cast iron (14.5 Si) By 44, 99 
4. Ductile cast iron ods 81 
5. Electrolytic iron (0.006 C) ons 
6. Wrought iron (0.05-0.15 C) oBs 19 
7. Other irons ame 13, 25, 84 


2. Carbon steels (0.02-1.50 C) 
1. W h $ Be 32, 83, 97, 132 


2. Cast 2. 1, 47, 49 


3. Carbon steels combined (clad, bonded) with: 
. Copper 

Glass 
Lead 
Nickel 
Nickel-chromium alloy 
Nickel-copper alloy 
Plastic 
Rubber 
Stainless steel 
Other combined 


4. Alloy steels (wrought or cast) 
Moly 


59, 102 

3, 96 

3, 14, 32, 83 
3, 83 

3, 83 


3, 32, 45, 83 


Seopreapeye 
el le ee 
€9 Go Go Go bo Ge Go Go oo be 
OPN A wie 


1, 13, 32, 47, 49, 97, 120, 125 

1, 13, 47, 49, 97, 122, 125 

1, 33, 47, 97, 122, 125 

1, 13, 32, 47, 49, 97, 120, 122, 125 
1, 47, 97, 122, 125 

1, 32, 47, 49, 97, 120, 122, 125, 134 


4.1 
4.2 
4.3 
4.4 
4.5 
4.6 


5. Wrought stainless steels (AISI types): 
. 801 (16-18 Cr; 6-8 Ni; 0.08-0.15 C) 
. 802 (17-19 Cr; 8-10 Ni; 0.08-0.15 C) 
. 802B (17-19 Cr; 8-10 Ni; 0.08-0.15 C; 2-3 Bi) 
(17-19 Cr; 8-10 Ni; 0.15 max. C; 0.07 min. P or 8 
or Se; 0.6 max. Zr or Mo; 2 max. Mn) 
(18-20 Cr; 8-11 Ni; 0.08 max. C; 2 max. Mn) 
(18-20 Cr; 8-11 Ni; 0.03 max. C) 
(17-19 Cr; 10-13 Ni; 0.012 max. C) 
(19-21 Cr; 10-12 Ni; 0.08 max. C) 
(22-24 Cr; 12-15 Ni; 0.2 max. C) 
(22-24 Cr; 12-15 Ni; 0.08 maz. C) 
(24-26 Cr; 19-22 Ni; 0.25 max. C) 
(24-26 Cr; 19-22 Ni; 0.08 max. C) 
(23-26 Cr; 19-22 Ni; 0.26 max. C; 1.5-3 Si) 
(16-18 Cr; 10-14 Ni; 0.1 max. C; 1.75-2.75 Mo) 
(16-18 Cr; 10-14 Ni; 2-3 Mo; 0.03 max. C) 
(17.5-20 Cr; 10-14 Ni; 0.1 max. C; 3-4 Mo) 
(17-19 Cr; 8-11 Ni; 5XC min. Ti) 
(17-19 Cr; 9-12 Ni; 10XC min. Cb) 
(11.5-13 Cr; 0.15 max. C) 
(11,5-13.5 Cr; 0.08 max. C; 0,1~-0.3 Al) 
(11.5-13.5 Cr; 0.15 max. C) 
(11,.6-13.5 Cr; 1.25-2.5 Ni; 0.15 max. C) 
(12-14 Cr; 0.15 max. C; 0.07 min. 8 or P or 8e; 
0.6 max. Zr or Mo) 
(12-14 Cr; 0.15 min. C) 
(14-18 Cr; 0.12 max. C) 
(14-18 Cr; 0.12 max. C; 0.07 min. 8 or P or Se: 
0.6 max. Zr or Mo) 
(15-17 Cr; 1.25-2.5 Ni; 0.2 maz, C) 
(16-18 Cr; 0.6-0.75 C; 0.75 maz. Mo) 
(16-18 Cr; 0.75-0.95 C; 0.75 max. Mo) 
(16-18 Cr; 0.95-1.2 C; 0.75 max. Mo) 
(23-27 Cr; 0.35 max. C; 0.25 max. N) 
(4-6 Cr; 0.1 min. C) 

502 (4-6 Cr; 0.1 max. C) 


6. Cast high alloys (ACI types): 

1. CA-15 (11-14 Cr; 1 max. Ni; 0.15 maz. C) 1, 20, 34, 38, 41, 44, 47 

2. CA-40 (11-14 Cr; 1 maz. Ni; 0.2- 0.4 C) : 1, 20, 34, 38, 41, 47 

3. CB-30 (18-22 Cr; 2 max. Ni; 0.3 max. C) ‘ 1, 20, 34, 38, 41, 47 

4 CC-50 (26-30 Cr; 4 max. Ni; 0.5 max. C) 1, 20, 34, 38, 41, 47 

5. CE-30 (26-30 Cr; 8-11 Ni; 0.3 max. C) 1, 20, 34, 38, 41, 47 

6. CF-8 (18-20 Cr; 8-10 Ni; 0.08 max. C) 1, 20, 34, 38, 41, 44, 47, 90 


4, 38, 45, 80, 115, 122, 125, 130 
4, 13, 24, 38, 46, 89, 97, 115, 118, 122, 125, 130 
4, 13, 38, 122, 125 


Qan 
ene 


4, 13, 24, 38, 45, 97, 122, 125 
4, 13, 16, 24, 38, 45, 83, 89, 97, 116, 118, 120, 122, 126, 130 
4, 13, 16, 24, 38, 45, 83, 80, 97, 115, 118, 125, 130 
4, 13, 38, 45, 89, 115, 118, 125, 130 
4, 13, 38, 45, 118, 125 
4, 13, 16, 38, 115, 118, 122, 126, 140 
4, 13, 16, 26, 38, 46, 115, 120, 122, 125, 130 
4, 13, 38, 97, 115, 118, 122, 125, 130 
4, 13, 25, 38, 45, 115, 120, 125 
4, 38, 45, 118, 122, 125 
4, 13, 16, 24, 38, 46, 83, 80, 97, 116, 118, 120, 122, 125, 130 
4, 13, 16, 24, 38, 45, 83, 89, 07, 115, 118, 125, 120 
, 13, 24, 25, 38, 45, 83, 97, 115, 118, 122, 125, 130 
13, 16, 24, 38, 45, 83, 80, 97, 116, 118, 120, 122, 126, 130 
13, 16, 24, 25, 38, 45, 83, 80, 97, 115, 118, 120, 122, 1265, 130 
, 13, 16, 24, 38, 97, 120, 125 
13, 38, 97, 122, 125 
13, 16, 24, 38, 45, 89, 97, 120, 125, 130 
13, 24, 38, 97, 125, 130 
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13, 24, 38, 97, 125 
, 13, 16, 38, 125 
, 13, 16, 24, 38, 45, 97, 118, 122, 125, 130 
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. 13, 24, 38, 125 
, 18, 38, 125 
13, 24, 38, 125 
13, 24, 38, 125 
13, 24, 38, 125 
13, 16, 25, 38, 122, 126 
4, 38, 125 
4, 38, 125 
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MATERIALS OF CONSTRUCTION .. . 
MATERIAL CLASSIFICATION MAT'L. CODE MANUFACTURERS’ CODE NUMBERS 


2883E 
SER" 


41, 47,99 
41, 47 

41, 47 

41, 44, 47, 99 
, 47 

41, 44, 47, 99 
41,4 

41, 44, 47, 123 


. CF-20 (18-20 Cr; 8-10 Ni; 0.2 max, C) 
. CF-16F (18-20 Cr; 8-10 Ni; 0.08 max. C; 0.2-0.35 Be) 
. CF-8C (18-20 Cr; 8-10 Ni; 0.08 max. C; 8XC min.-1 max. Cb) 
. CF-8M (18-20 Cr; 8-10 Ni; 0.08 max. C; 2-3 Mo) 
. C¥~-12M (18-20 Cr; 8-10 Ni; 0.12 maz. C; 2-3 Mo) 
. CH-20 (22-26 Cr; 12-16 Ni; 0.2 max. C) 
. CK-20 (23-76 Cr; 19-22 Ni; 0.26 max. C) 
aa (18-22 Cr; 21-31 Ni; 0.07 max. C) 
(8-10 Cr; 0 Ni; 0.2 max. C; 0.9-1.2 Mo) 
(26-30 Cr; 4 max. Ni) 
(26-80 Cr; 3-6 Ni) 
(26-80 Cr; 8-11 Ni) 


Be 


gs 


“<P 
303 
2 
oneal 
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1, 47 
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41, 47 
41, 47, 99 


838 
— 
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(26-80 Cr; 18-17 Ni) 
(24-27 Cr; 18-22 Ni) 
(28-82 Cr; 18-22 Ni) 
(19-23 Or; 23-27 Ni) 
(18-17 Cr; 38-87 Ni) 
(17-21 Or; 37-41 Ni) 
(10-14 Cr; 58-62 Ni) 
(15-19 Cr; 64-68 Ni) 


7. Other ferrous alloys 
2. Aluminum and aluminum alioys 


1100 (99.0 min, Al) 
. 1160 (99.6 Al) 
2024 (Al; 4.6 Cu; 1.5 Mg; 0.6 Mn) 
3003 (Al; 1.2 Mn) 
3003 Alclad (3003 clad with Al-1 Zn) 
(Al; 1.2 Mn; 1 Mg) 
Alclad (3004 clad with Al-1 Zn) 
Al; 1.2 Mg) 
060 (Al; 1.3 Mg) 
. 6062 (Al; 2.6 Mg; 0.25 Cr) 
. 5154 (Al; 3.5 Mg; 0.25 Cr) 
. 6061 (Al; 0.25 Cu; 0.6 Bi; 0.26 Cr; 1.0 Mg) 
6063 (Al; 0.6 Bi; 0.7 Mg) 
. 4B (Al; 6 BD) 
. 214 (Al; 3.8 Mg) 
. B214 (Al; 3.8 Mg; 1.8 Bi) 
. 866 (Al; 7 Bi; 0.8 Mg) 
Other aluminum alloys 


3. Cobalt alloys 
1. Co-Cr-W alloys . 68 
2. Co-OCr-W-Ni alloys ‘ 68 
3. Other cobalt alloys 

4. Copper and copper alloys 
1. © 


Srssrs 
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Sea Sei 
3 
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7, 16, 83, 109, 132 
15, 83, 109 

15 

7, 16, 109, 132 


SRNXSSASHe 


7, 15, 109, 132 
7, 16, 132 

7, 16, 63 

7,16 

7,16 

7, 16, 53 

15, 53, 100 


8S BS 8D BD BD BD BO BD BO Be BO BS Bo 89 BD BO ft 
ee ee et ee et ee ee OO “EO Ge m GOD 
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9, 15, 83, 108 
16, 17, 83, 103, 112, 132 
15, 17, 103, 112, 132 
15, 103 


oppers 

1. Electrolytic tough pitch (99.9 plus Cu) 
2. Deoxidised (99.9 plus Cu) 

8, Arsenical (09.4 plus Cu; 0.3 As) 

4. Other coppers 


eee 
ee 
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(70 Cu; 20 Zn; 1 Bn) 
(70 Cu; 20 Za; 1 Bn; 0.04 As) 
(76 Cu; 22 Zn; 2 Al 
(70 Cu; 80 Zn) 
(80 Cu; 20 Zn) 
(60 Cu; 39.26 Zn; 0.75 Gn) 
(85 Cu; 15 Zn) 
(82 Cu; 17 Za; 1 Bi) 
(63-65 Cu; 36-87 Zn) 
(90 Cu; 10 Za) 
. Bronse, comm. hi-etr. (90.26 Cu; 6.9 Zn; 1.75 Pb; 1 Ni) 
. Bronse, manganese (50 Cu; 89 Za; 0.7 Bn; 0.5 Mn; 0.8 Fe) 
. Munts metal (60 Cu; @ Zn) 
. Other Cu-Zn alloys 
3. Cu-Ni alloys 
1, Cupro-nickels (60-90 Cu; 10-40 Ni) 
2. Nickel-silvers (55-75 Cu; 10-20 Ni; 5-27 Zn) 
3. Other Cu-Ni alloys 


phosphor (88-08.76 Cu; 1.25-10.5 Bn; P) 


15, 103, 112, 132 
9, 15, 17, 103, 112, 132 
9, 15, 17, 103, 110, 112, 132 
9, 15, 17, 103 
9, 15, 103 
9, 15, 93 
9, 15, 17, 103, 132 
9, 15 
9, 16, 53, 103 
9, 15, 103 
9, 15 
9, 11, 15, 53, 93 
9, 16, 17, 108, 112 
9, 15, 53, 93, 103, 112 


SPE enrforeenes 
~~ TtrTTtTTTTeTtT 
BO BO BD ED BD BD BD Bd bo bo bd bo BS 
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9, 15, 17, 103, 112, 132 
9, 15 
9, 15, 103 


9, 15 
9, 15, 103 


9, 11, 16, 17, 53, 93, 103, 112 
16, 93 
9, 11, 15, 53 


(82-095 Cu; 5-10 Al) 
(91-05.5 Cu; 3.5-7 Al; 1-2 Bi) 


15, 53, 83, 110 
9, 15, 53 

16 

9, 15 


15,71 


(97-98.1 Cu; 1.9-3 Bi) 
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53, 96, 98 
, 98 
60, 98 


5, 
5, 53 
5, 53, 
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. DIRECTORY OF MANUFACTURERS 


MATERIAL CLASSIFICATION MAT'L. CODE MANUFACTURERS’ CODE NUMBERS 


4. Antimonial (hard) lead (Pb; 1-12 Sb) 1 
5. Tellurium lead (Chem. lead plus 0.04 Te) 1 
6. Other lead alloys 1 


. Niekel and nickel alloys 


. Nickel 15, 47, 72, 83, 118 

. Ni-Cu alloys ‘ 15, 47, 72, 83, 118, 122 

. Ni-Cr alloys a 15, 44, 47, 72, 83, 118, 122 
. Ni-Mn alloys ; 15, 122 

. Ni-Mo and Ni-Mo-Fe (Cr) alloys 15, 44, 47, 68, 118, 122 


. Neble metals and alloys 


. Gold (99.9 plus Au) 60, 66 
. Palladium (99.9 plus Pd) ; 60 

3. Platinum (99.9 plus Pt) 60 
. Rhodium (99.9 plus Rh) ‘ 
. Silver (99.9 plus Ag) 60, 66 
. Other noble metals and alloys 


5, 53, 60, 96 
5, 53, 96, 08 
5, 53, 60, 96 


, 98 
98 


. Tantalum (99.9 plus Ta) 52, 75 
. Titanium and titani alloys 


1. Titanium (99 plus Ti) ° 13, 87, 108, 118, 120, 122 
2. Ti-Cr alloys 120, 122 

3. Ti-Mn alloys 122 

4. Other titanium alloys ; 87, 120, 122 


. Zirconium (99 plus Zr-Hf) 23, 122, 123, 135 
. Other metals and alloys 68, 72, 122, 129 





Non-metallic materials 


13. Asbestos materials K 57, 58, 111 
14, Carbon and graphite materials 


1. Plain carbon . 5A, 64, 056, 114 
2. Plain graphite r 64, 06, 114 

3. Impervious carbon (resin impregnated) . 05, 114 

4. Impervious graphite (resin impregnated) , 51, 05, 114 


15. Ceramic materials 


1. Glass » 36 

2. Fused silica , 10, 54 

3. Chemical porcelain ol 54, 78, 79, 82, 126 
. Stoneware 78, 126 
. Refractories 22, 35, 36, 48, 73, 74, 04, 117, 127 
. Other ceramic materials f 22, 54, 73, 77, 100, 126 

16. Plastic materials 

. Phenolics 21, 43, 70, 85, 88, 90, 91, 101, 106, 124, 13 


12, 26, 27, 43, 65, 91, 92, 106, 128 
, 21, 26, 30, 44, 566, 85, 91, 92, 131 


oe Oh 


1. Polyviny! chloride materials—Type | 
2. Polyvinyl chloride materiale—Type I] 
3. Polyvinylidene chloride 
4. Other vinyls 

. Aerylics 

. Polystyrenes 

. Nylons 

. Polyethylenes 

. Fluorocarbons 
1. Polytetrafluoroethylenes » 28, 20, 33, 37, 40, 57, 104 
2. Polytrifluorochlorovthylenes ; 57, 76, 116 
3. Other fluorocarbons 

. Bilicones 33 

. Cellulosic 
1. Cellulose nitrate , 128 
2. Cellulose acetate . 128 
3. Cellulose acetate-butyrate 13, 107, 128 
4. Cellulose ethers 

14. Other plastic materials 21, 56, 62, 60, 78, 86, 126 


17. Rubber-like materials 


1, Natural rubber 

1. Hard 

2. Boft 
Butadiene-styrene rubber 
Nitrile rubber 
Chloroprene rubber 
Butyl rubber 
Polysulfide rubber 
Silicone rubber 
Chlorosulfonated polyethylene 
Other rubber-like materials 


18. Wood 
19, Other non-metallic materials 


6 
5, 8, 12, 21, 26, 31, 46, 55, 61, 62, 67, 78, 86, 97, 107, 116, 126 
5, 8, 12, 26, 31, 46, 65, 61, 67, 97, 107, 116, 126 

12, 61, @® 
6, 56, 00, 1 
128 
80, 1 
104 
2, 


onde 


128 
= 
2, 69, 80, 93, 97, 107, 113, 123, 128 


~cnusese 


So 


57, 68, 86, 105, 128 

57, 58, 86, 106, 124, 128 

57, 58, 61, 62, 105, 128 

57, 58, 61, 62, 70, 86, 105, 128 
21, 58, 101, 105, 128 

50, 57, 58, 61, 105, 119, 128 
58, 119, 128 

39, 57, 68 128 

58, 128, 131 

61, 65, 70, 76, 78, 128, 131 


noe 


SONS AP HL 
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Directory of Manufacturers of Construction Materials. Table II 


To identify materials of various manufacturers listed here, see Table I, p. 
197. (Note that some materials listed require further compounding before 
end use as equipment components, e. g., resin powders for plastic fabrication.) 


CODE MANUFACTURER 


1 Acco Casting Div., 


American Chain & Cable Co. 
Pa. 


MATERIAL 
CODE 


11.1, 1,1.2,1.2.2,14.1- 
144, 14.1-14.10, 
16.12-18.14, 1.6.19, 
16.20, 1.6.22, 1.6.25, 
16.27 


133 
1.34-1.3.6, 1.3.9 


. 151-1543 


1.6.1-1.6.28 


16.6.1, 16.6.2 

2.1, 24-2.7, 2.0-2.13 
2.14-2.17 

16.6.4 

16.64 

16.5 


16.6.1 


16.6.2 

16,10 

4.1.1-4,14, 4.2.1, 4.2.2, 
4.24, 42.5, 4.2.8- 
4.2.14, 43.1-4.3.3, 
44.1, 44.2, 4.8 

4.2.3 

46.1 


4.2.6 
4.2.7 


4.5.3 
4.6.2 
15.2 
15.2 


15.2 
4.5.1 


4.5.3 
4.2.12 
16.6.1 
16.6.2 
16.6.3 
16.4 


1.4.4, 1.6.2-1.6.12, 
1.6.14-1.5.31 


14.1 
1.4.2 
11,7 


FORMS 
AVAILABLE 


Castings 


TRADE NAME 
OF MATERIAL 


Alpha (101, 102, Tubular, hex rods 


PR 150) 


Various wrought 
Castings 


APPLICATIONS IN PROCESSING 
EQUIPMENT 


Pumps, valves, liquid handling equipment 


Tank linings 


Flanges, tune sheets, vemseis, prping 
Flanges, tube sheets, vessels, piping 


Heat exchanger tubing, towers, tanks, pipe 

Fractionating tower sections, agitators, 
valve parts, pump parts, sutoclaves, di- 
gesters, evaporators 

Pipe (sched. 40, 80, 120, pressure rated 150), 
fittings 


Tanks, vessels, shells, heat exchangers 
Pump housings, impellers, fittings, agitators 


Tank linings 
Tank linings 
Tank linings 


, Tanks, tank linings, ducting, valves and 
cast- 


fittings, centrifugal fans, absorbers, tower 
packing, utility vessels 


Tanks, tank linings, ducting, valves, fittings, 
centrifugal fans, absorbers, handling 
equipment 

Tanks, tank linings, ducting, valves, fittings, 
blowers, absorbers, utility vessels 

Tank linings, tanks, utility vessels, valves 
and fittings, tower packing 


Stills, evaporators, calandrias, vate 


Condenser and heat exchanger tubes 
Piping, tube sheets, pump and valve com- 
ponents, vessels 


, Piping, condenser and beat exchanger tub- 


lorgings,| Pump comp 


Pipe, tubing, welding fit- 
tungs 
Pipe, tubing, welding fit- 
tings 
Pipe, tubing, welding fit- 
tings 
B&WA-40,A-50,A-70 Pipe, tubing 


B & W Carbon Moly 
B & W Nicloy 
B & W Globeiron 





ing, pump liners 
Shafting 
Stille, evaporators, calandrias 





High modulus linear poly- 
ethylene 


Pipe (B & 8) and fittings, pots, crucibles, Opaque and transparent 


trays, muffles, tubing 

Tubes, pipe (conical, flanged, welded) and 
fittings, crucibles, pote 

Sight porte 





ta, vaive Dp ta, ves- 
eels, heat exchanger tubing, pipe and 
fittings, dynamite mixers, paper mill rolls 


Tanks, ductwork, process piping 
Tanks, ductwork, process piping 
Process piping 

Tanka, ductwork, process piping 


Piping systems, condenser tubing, heat ex- 
changer tubing, heater tubing, evaporator 
tubing 


Heat exchanger tubing, piping systems 
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MER. 
CODE MANUFACTURER 


MATERIAL 
CODE 


TRADE NAME 
OF MATERIAL 


Bart Lectro-Clad 


14 Bart Manufacturing Corp. 1.34 
Belleville, N. J. 


15 Belmont Smelting & Refining 
Works, Inc. 
Brooklyn, N. Y. 


21-218, 4.1.1-4.1.4, 
4.2.1-4.2.14, 4.3.1- 
433, 441, 44.2, 
451-453, 46.1, 
4.6.2, 4.7, 48, 5, 
6.1-6.6, 7.1-7.5 


Belmont 


J. Bishop & Co. Platinum 1.5.5, 1.5.6, 1.5.9, 
Works 1,6.10, 1.5.14, 1.5.15, 
Malvern, Pa. 1,6.17-1,6.19, 1.5.21, 

15.24, 1.5.25, 1.6.31 


Bridgeport Brass Co. 
Bridgeport, Conn. 


4.2.2,4.2.3, 4.2.4, 4.3.1, 


Brown Fintube Co. 
Elyria, Ohio 


A. M. Byers Co. 1.1.7 

Pittaburgh, Pa. 
Calorizing Co. 1.6.1-1.6.28, 1.7 
Wilkinsburg, Pa. 


Carboline Co. 
St. Louis, Mo 


Carborundum Co., 
Refractories Div. 
Perth Amboy, N. J. 
Mullfrax 


Carbofrax 


Alfrax 


15.5, 15.6 


23 Carborundum Metals Co., 
Div. Carborundum Co. 
Akron, N. Y. 


24 Carpenter Steel Co. 
ing Pa. 


1.5.2, 1.5.5, 1.5.6 
1.64, 1.7 


1.5.14-1.5.16, 1.5.26, 
1.7 
1.5.17, 1.5.18, 1.7 


1.5.19 
1.6.21, 1.5.22 } 


Carpenter Stainless 





25 Carpenter Steel Co., 
Alloy Tube Div. 
Union, N. J. 


1.5.12 Carpenter 20-Cb 


1.6.31 Carpenter 7-Mo 


1.5.10 Carpenter 309-Cb 


CuemMicaL Encineertnc—November 1956 


FORMS 
AVAILABLE 


Sheets, plates, pipe, tub- 


ing, fittings 
Slabs, bars 


Tubular 


Tubuiar 
Tubular 


Tubular 


Tubular 


Tubular, bars, plates 


Castings 


Blocks, shapes 


Brick, tile, special shapes 


Bricks, shapes 


Special shapes 


Sponge, ingots 


Bars, wire, strip, billets 


Bars, wire, billets 


Bars, wire, strip, billets 
Bars, wire, strip, billets 


Bars, wire, strip, billets 
Bars, wire, strip, billets 


Bara, wire, billets 


Bars, wire, strip, billets 
Bars, wire, strip, billets 


Bara, wire, billets 
Bars, wire, billets 


Bars, wire, strip, billets 
Bars, wire, strip, billets 


Tubing, pipe, sheets, 
plates, strip, bars, 
billets, wire 


Tubing, pipe, sheets, 
plates, bars, wire, 
ballet, strip 

Tubing, pipe 


Tubing, pipe 


. . » DIRECTORY OF MANUFACTURERS 


APPLICATIONS IN PROCESSING 


EQUIPMENT REMARKS 


Heat exchanger tubing, vessels (all types) 


Vessels 


Condensers, heat exchangers, piping 


) 

| Evaporator condensers, hydrogen coolers, 
steam condensers, turbine oi! coolers, ex- 
haust gas water heaters 


Evaporator tubes, vent condensers, water 
heaters 


Hairpin heat exchangers, tank heaters, line 
and suction heaters, inter- and after- 
coolers, fired heaters 


Finned tubing 


Pipe, tanka, vate 


Refining tube supports and heater compo- 
nents, radiant tube heating elements, cen - 
trifugal cast retorts, crusher parts 


Tank linings 
Tank linings 
Tank linings 
Tank linings 
Tank linings 
Tank linings 
Tank linings 


Glass tanks (feeder channels, paving, port 
areas, shadow walls, superstructures), ball 
mill liners 

Electric furnace roofs,glass tank superstruc- 
tures, high temp. furnace linings, combus- 
tion chamber linings 

Retorts, muffles, hearths, heat exchanger 
tabing, coke chutes 


Fused cast 
Bonded fused mullite 


Silicon carbide 


Pump parte, impeller arias, blades and cas- Silicon nitride-bonded 
ings, spray nozzles, burner tips, thermo- silicon carbide 
couple tubes 


Heat exchangers, anodizing tanks 


Tanks, evaporators, crystallizers, tower seo- 

Valves, valve trim, pump shafts 1.7 (Type 303 Be stain- 
i) 

Tanks, evaporators, crystallizers, tower sec- 1.7 (Type 443 stainless) 

High temperature chemical process equip- 
ment 

Highly stressed parts 

Valve parts 

Shafts, valve trim, other valve parts 

Needle valves, ball check valves 

Valve parts 

Pump shafts, valve parts 

Needle valves, ball check valves 

Valves, valve fittings, pump parts, piping 

Agitating equipment, centrifugal pumps, 
pump shafts, valve stems, pickling racks, 
valve parts 

Mixing tanks, process piping, bubble caps, 
spray pickling equipment 


1.7 (Type 348 stainless) 


1.7 (Type 420 ¥ stainiess) 


1.7 (Type 440 F atainiess) 
Type 329 stainless 
20 alloy 


20-Ch alloy 


19-21 Cr; 24-80 Ni; 2-3 
Mo; 34 Cu 


26.5-28.0 Cr; 3.76400 
Ni; 0.08 masz. C; 1.26- 
1.76 Mo 


Heat exchanger tubing, piping systems 
| 





MATERIALS OF CONSTRUCTION . 


FORMS APPLICATIONS IN PROCESSING 


TRADE NAME 
EQUIPMENT REMARKS 


OF MATERIAL AVAILABLE 


MPR. MATERIAL 
CODE MANUFACTURER CODE 


4b. Carpenter 317 L Tubing, pipe 

25 (continued) . Tubing, pipe 
Tubing, pipe 18-23 Cr; 0.15 max. C 
Tubing, pipe Heat exchanger tubing, piping systems 18-23 Cr; 0.12 max. C; 

0.9-1.25 Cu 

Tubing, pipe 26-30 Mo 
Tubing, pipe 14-16 Cr; 15-17 Mo 
Pipe, tubing, fittings Piping systems 
Pipe, tubing, fittings Piping systems 


Celleote Co., Ine. , Liquid Tank linings for concrete tanks 
Cleveland, Ohio , Liquid Tank linings for concrete and steel tanks 
Y Liquid Tank linings for concrete and steel tanks 
Fume ducts, hoods, tanks 


3-component mastic 


Laminated shapes 
Celanese Corp of America, Liquid Linings, tanks, pipe 
Div. 
Newark, N. J. 


Coactet and Power Products, 16.1.1 Sheets, rods, cylinders, Packing, gaskets, mechanical seals, liningss 
tubing, bars, tape expansion joints, special parts 
-nl York, N. ¥ 
Chicago Gasket Co. Korda Rods, sheets, tubing, cy!- Gaskets, packings, seals 
Chicago, Il. inders, tape 


Liquid Pump impellers and casings 





Ciba Co., Plastics Div. 16.5 Araldite 
New York, N.Y. 


Colonial Plastics Mfg. Co. 16.6.1, 16.6.2 Van-Cor 
Cleveland, Ohio 


Colorado Fuel & Iron Corp. 1.2.1,18.9,141,148, CP&l Plates | 
Wilmington, Del. 144, 144 j Tanks, pressure vessels, heat exchangers 


134 CF &1LeetroClad Plates, sheets Bart process 


Pipe tube, rods, sheets, Piping systems, tanks, tank linings, duct- 
extrusions, moldings work, hoods, valves 





Sheets, sponge, moldi High temperature gas g, seals 
extrusions, fabrications 
16.11.1 : Tape 


Connecticut Hard Rubber Co. 16.12 


New Haven, Conn. 
Sealing, facing (on frangible disks) 


Fractionating tower sections, agitators, 
valve parts, pump parts, autoclaves, di- 
gesters, evaporators 


Alloy Foundry Corp. 16.1-1.6,14, 1.6.16- Castings 
Hillside, N. J. 1.6.20 


Corhart Refractories Co. 15.5 Corhart Electrocast Bricks, blocks, special Furnace linings 
Louisville, Ky. (Standard, Zac, 104) castings 


Corning Glass Works 16.1 Pyrex Brand Tubing, sheets, plates, Process piping, heat exchangers, columns, 
Corning, N. Y. rods, moldedandblown _ sight glasses, coolers 
sha) 


pes 
Tubing, sheets, plates, Sight glasses, calcining trays 96% silica 
rods, molded and blown 

shapes 

Blocks, tubes, cylinders, High temperature melting units 

special shapes 


16.1 Vycor Brand 





16.5 Corning Brand 


Sheets, rods, tubing, tape Pump and valve packingsy mechanical seals, 
expansion join ts, bellows and bellows type 
connectors, gaskets, hydraulic cylinder 
packing, “O”’ rings 


Crane Packing Co. AL. Chemlon 
Morton Grove, Ill. 


Crucible Btee Co. of America 1.6.1-1.6.28 


Pittsburgh, Pa. 


1.6.1-1.6,28 
16.1-1.5.33 


Dow Corning Corp. 17.7 
Midland, Mich. 
17.7 


Precision castings 

Castings 

Strip, eheeta, plates, rods, 
bars, wire 


Unvulcanized stocks and 
pastes 
Two-component, unvul- 


Pump casings, valve bodies, agitator blades, 
evaporator bodies 

Valve trim and bodies, agitator blades 

Pump casings, valve trim, valve bodies, agi- 
tator blades, tank linings, bal! -nill liners, 
evaporator bodies, heat exchanger tubing 

Gaskets, seals, O-rings, ducts 


Gaskets, seals, O-rings, ducts 


Wax injection 


Sand castings 


Room temp. vulcanising 


canized stocks 


K. Ldu Pontde Nemours & Co, 16.11.1 Packings, seals, gaskets 
Wilmington, Dei. 


1.6.1-1.6.28 ) Pump casings, impeller glands, casing rings, 
heat es tubes, pump liners, im- 


Pipe 


Valves, impellers, pump parts, rayon 
machinery parts 
Ductwork, tanks 


Centrifugal pumps, valves (plug, Y, dia- 
aes eaten, 
drain pipe, tank outlets, tower sections 
Centrifugal pumps, valves (plug, Y dia- 
phragm), fans, ejectors, drains, outlets 
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MER. 
CODE MANUFACTURER 


44 (Continued) 


TRADE NAME 
OF MATERIAL 


MATERIAL 
CODE 


1.6.14 Durimet 20 


Chiorimet 2, 
Chlorimet 3 
Dureo D-10 
Durco 18-8-8 
Dureo 18-8-8-Mo 


Dureo 25-12-8, 
26-12-8-Mo 

Dureo D-12 

Durcon 2 


1.3.9, 1.5.1, 1.6.2, 

1,6.4-1.6.8, 1.5.10, 
1.5.12-1.5.18, 1.5.21, 
1:56.25 


Eastern Stainless Steel Corp. 
Baltimore Md. 


Easton Plastic Products Co., 16.6.1, 16.6.2 
Ine. 


New York, N. Y. 


Electric Steel Foundry Co. 1.1.2, 1.2.2, 1.4.1-1.4.6, 
Portland, Ore. 1.6.1-1.6.28, 7.1-7.3, 
74 


Kellogg AA 
Tercod 
Kellundite 


15.5 
15.5 
15.5 


Electro Refractories & 
Abrasives Corp. 
Buffalo, N. Y. 


Empire Btee: Castings, Inc. 
Reading, Pa. 


1.2.2 


180-4 
18O0-6A 
180-7 


14.1 
1.4.2 
14.6 
144 
144 


144 
144 


Enjay Co. 
New York, N. Y. 


Falls Industries, Inc. 
Solon, Ohio 


Impervite 


Fanstee! Metallurgical Corp. 
North Chicago, Ill. 


2.14, 2.17, 2.1%, 4.2.9, 
4.2.12, 4.2.14, 4.6.1, 
4.5.3, 4.6.1, 4.6.2 

6.1-6.6 


Federated Metals Div., 
American Smelting and Re- 
Co. 


fining Co. 
New York, N. Y. 


Filtros Ine. 141, 15.2, 15.3, 15.6 


East Rochester, N. Y. 


16.6.1, 166 .2, 16.6.4 
16.14 

16) 

13 


16.11,1 


16.11.2 


17.1.1, 17.1.2, 
17.4, 17.5, 17.7 


17,2, 


13 
17.1.1, 17.1.2, 17.2-17.9 
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ISO (1, 1A, 1B, 2, 2A, 
2B) 


FORMS 
AVAILABLE 


Castings 


Castings 
Castings 
Castings 
Castings 
Castings 
Castings 
Castings 


Sheets, plates 


Tubular 


Castings 


Bricks 
Tile 
Brick, tile 


Castings 


Castings 


Castings 


Sheets, plates, rods, bars, 
tube block 


Sheets, bars, rods, wire, 
tubular 


Ingots 


Sheets, pipe, fittings, spe- 
cial shapes 


Plates, cylinders, porous 
disks 


Sheeta, plates, rods, cast- 
ings 

Liquid 

Liquid 

Sheets, braided and 
woven forms 

Rods, sheeta,sleeves, tape, 
tubing, custom molded 
and machine parte 

Rods, sheets, sleeves 


Sheets, molded parts, 
tubing 

Sheets 

Sheets 


. DIRECTORY OF 


MANUFACTURERS 


APPLICATIONS IN PROCESSING 


EQUIPMENT 


Centrifugal pumps, valves (plug, Y,) fans, 
jets, tank outlets, filter and cooler parta, 
special castings 

Centrifugal pumps, valves (plug, Y), tank 
outlets, mixing nozslea, special castings 

Centrifugal pumps, Y valves 

Special castings 

Centrifugal pumps, valves (plug, Y), filter 
and cooler parts 

Special castings 


Special castings 

Centrifugal pumps, valves (Y, diaphragm), 
exhaust fans, heat exchangers, special! cast 
items 

Autoclave bodies, evaporator bodies, stills, 
acid receivers, tank linings, absorption 
towers, tanks, chutes, conveyors 


Piping systeme 


Pump impellers, pump casings, valve bodies, 
agitator blades, fittings, valve parts, pulp 
digester strainers, piping 


Furnace linings 
Furnace linings 
Furnace linings 


Impellers, pun p casings, valve bodies and 
trim 
Vaive bodies and trim 
Valve bodies, valve trim, pumps 
Ball mill liners, crusher rolls, mixing blades 
Valve bodies and trim, pumps 
Valve bodies and trim, pumps, crusher rolls 


Valve bodies and trim, pamps 
Valve bodies and trim, pumps, evaporator 
bodies 


Screw conveyors, liners, crusher rolls 


Chemical hose, conveyor belts, gaskets, 
seals, O-rings, linings 


Heat exchangers (tubes, plates, cylinders, 
domes, shells), towers, pumps (seals, 
volute case assemblies, impellers), pipe, 
fittings, valves, plate heaters, cascade 
coolers, rupture disks 


Bayonet heaters, condensers, heat ex- 
changers, coils, evaporators, feed lines, 
fittings, spargers 


Valves, fittings 


Tank linings, heating and cooling ooils, 
valves 


Natache type filters; air and liquid filter 
units; gas dispersion, fluidization and air 
conveying equipment; diffuser media; 
porcelain diaphragms for electrolytic cells; 
catalyst carrier 


Valve bodies, tank linings, gaskets 
Linings for fume ducts, filter presses 
Linings for tanks, agitators 
Gaskets, pump and valve packings 


Valve disks, pump and valve packings, dia- 
phragma, impellers, liners, gaskets 


Diaphragms, valve packings, valve disks 
and seata, tank linings, gaskets 
Casketa, other sealing applications 


Gaskets 
Linings for tanks, valves 


REMARKS 


Ni-Cr-Fe-Cu-Mo alloy 


0.07 max, C (CH-10 
alloy) 


Silicon carbide 

Silicon carbide 

Fused alumina 

Higher C for increased 

strength and mild abra- 
sion properties 

Strength at elev. temps. 

High impact atlow temp. 

Abrasion resistant 


Hi-etrength, abrasion re- 
sistance 


Strength at elev. tempe. 
Strength at elev. temps. 


High strength 


, carbon, fused 
alumina, mullite 


Baked furane 





MATERIALS Of CONSTRUCTION .. . 


MATERIAL 
CODE 


APPLICATIONS IN PROCESSING 
EQUIPMENT 


FORMS 
AVAILABLE 


TRADE NAME 
OF MATERIAL 


CODE MANUFACTURER REMARKS 


Goodyear Tire & Rubber Co. 
Akron, Ohio 


Graphite Specialties Corp. 
Niagara Pails, N. Y. 


Great Lakes Carbon Corp. 
Niagara Falls, N. Y. 


Greer Industries, Inc. 16.4, 17.9 
Jamaica, N.Y. 


Handy & Harman 
New York, N. Y. 


Ht. N, Hartwell & Son, Inc. 
, Mans. 


Haynes Stellite Co. 
Kokomo, Ind. 


Hercules Powder Co. 
Wilmington, Del. 


Heresite & Chemical Co. 
Manitowoc, Wis. 

Indium Corp. of America 
Uties, N. Y. 


International Nickel Co. 
New York, N. Y. 


eeee 
couwwT 


Graphitite 


Boltaron 6200 
Boltaron 7200 
Hastelloy Alloy B 


Hastelloy Alloy C 


Hastelloy Alloy D 


Hastelloy Alloy F 


Haynes Alloy No. 26 
Haynes Stellite Alloys 


Penton 
Hi-fax 


Heresite M-66 
Hereerol N-40 
RC-9 


Sheets, plates, bars, tub- 
ular, wire, castings 

Tubular, sheets, blocks, 
bars 

Tubular, sheets 


Sheets, plates, rods, bars, 
tubing, wire, forgings, 


castings 

Sheets, plates, rods, bars, 
tubing, wire, forgings, 
castings 


Tank linings, filter press linings, trays 
Tank linings, “iter press linings, trays 
Vessels 

Impeller blades, pipe, tank linings 


Pipe, tubing, valves, pipe fittings, gaskets, 
fume ducts, tanks 


Gaskets, O-rings, pump parts, tubing, pack- 
ings 


Gaskets, hose, tubing 

Liquid metering end for chemical pumps, 
pipe, pump glands, pipe fittings 

Caskets 


Gaskets 


Nozzles, crucibles, inserts, atomic pile mod- 
erator, piping, heat exchanger tubing 


Tank linings, furnace linings, electrolytic 
cells 


Tank linings, furnace linings, nuclear reac- 
tors, electrolytic cells 


Diaphragms, accumulator bladders and bel- 
lows, seals (O-rings, etc.), gaskets, pump 
impellers, pump and valve packings, 
valve seats 


Pump impellers, valve bodies, agitator 
blades, tank linings, heat exchanger tub- 
ing 


Piping systems, valves, tanks 

Pipe, tank linings 

Pump impellers, pump casings, valve bodies, 
agitator blades, tank linings, heat ex- 
changer tubes, screw conveyor flights, 
autoclave bodies 


Pump impellers, pump casings, valve 
bodies, agitator blades, screw conveyor 
flights 


Same as for Hastelloy Alloys B and C 


Seal rings, knives, sleeves 


Valves, tank lining, pipe, tubing, pumps 
Pumps, tubing, sheets, pipe 

Small pump parts 

Tank linings, gaskets 

Tank linings 


Pump surfaces 





Autoclaves, dryers, evaporators, piping 
Stills, evaporators, fans, gas filters, strip- 
pers, screens, valve trim 

Evaporators, fermentation tanks, heaters, 
lined towers 





Tanks, vats 


Furnaces 


Linings for steel, glass, cement, copper, lead, 
lime, dolomite furnaces 


Tank linings, evaporator bodies, pump im- 
peliers 


Refined soft lead 


Alloys also manufactured 
Alloys also manufactured 


Polyacrylic 


High-impaet styrene 


Impervious graphite, car- 
bon-impregnated 


Cross-linked diisocya- 
nates modified poly- 
esters 


Ni, Cr, Mo, W 


Ni, Si, Cu 


Pentaerythritol polymer 
Low-pressure polymer 


Crepe is compounded 
Self-curing 
Also salts for plating 


“8” Monel—cast form 


Fe-Ni-Cr alloy 
Ni-Fe-Cr alloy 


Acid-proof 
Fire clay 


Periclase (MgO), 
chromite 
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CODE MANUFACTURER 


Maurice A. Knight 
Akron, Ohio 


Knox Porcelain Corp 
Knoxville, Tenn. 


Koppers Co. 
Pittsburgh, Pa. 


Kutstown Foundry & Machine 


Corp. 
Kutztown, Pa. 


Lapp Insulator Co 
Le Roy, N. Y. 


Leader Iron Works Inc 
Decatur, Til. 


Link-Belt Co. 
Chicago, Ill. 


Litheote Corp. 
Melrose Park, lil. 


Laserne Rubber Co. 
Trenton, N. J. 


Mallory-Sharon Titanium 
Corp. 
Niles, Ohio 


Marblette Corp 
Long Island City, N. Y. 


McLouth Steel Corp 
Detroit, Mich. 


Metal & Thermit Corp 
Rahway, N. J. 


Minnesota Mining & Mfg. Co. 


Detroit Mich. 


Modular Plastic Corp 
Detroit, Mich. 


Mueller Brass Co. 
Port Huron, Mich. 
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MATERIAL 
CODE 


15.3, 15.4 


16.6.1 
17.9 
16.14 


1.2.1, 1.3.4-1.3.6,1.3.9, 
1.5.5, 1.6.6, 1.6.14- 
1.5.18, 2.1, 2.2, 4.1.1, 
4.1.2, 4.6.1, 7.1-7.3 


1.6.1 
1.5.2 
1.5.5 
1,5.6, 1.5.15 
1.5.7 
1.5.14 
1.5.17, 1.6.18 
1.5.21 


16.1 
16.6.4 
16.6.4 


16.1, 16.4, 16.5 
16.5 


16.4, 16.5 


4.2.6 
4.6.1 
4.5.2 
4.214 
4.2.12 
16.10 


TRADE NAME 
OF MATERIAL 


Kel-F 270, 300, 500 


Kennameta! 


Kentanium 


Knight-W are 
Sealon 
Pyroflex 


Permanite 


Dylan 
Dylan 


Proma! 
LC-24, 19, 73 
LC-34, 610 
Luzerne PVC 


Luzerne 
Luzerne Std., 456 


Luzerne 
Luzerne Heat Resist- 
ant 


MST Grade III 


MST 6 Al-4 V 


Marblette 


Unichrome B-124 
Unichrome 5300, 4000 
Unichrome XL 2356 


Seotchply 
“3M” Brand 


Polyglas 


Alloy 203 
Alloy 224 E 
Alloy 902 
Alley 600 
Alloy 721 
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FORMS 
AVAILABLE 


Molding powder, sheets, 
rods, tubing, custom 
molded parts, cement- 
able laminate 

Gum, latex, molded and 
extruded forms 


Rods, bars, tubes, disks, 
blocks, blanks, pres#- 
ings (metal powder), 
extrusions, preformed 
shapes 


Cast, molded, extruded 


Sheets 


Sheets 


Raschig rings,other rings, 
Ber] saddles 


Molding powder 
Molding powder 


Castings 
Castings 


Castings 


Castings, special shapes 


Plates, sheets 


Castings 


Liquid 
Liquid 


Extrusions, moldings, fab- 


ricated parts 
Extrusions, molded parts 
Extrusions, molded parte, 

sheets, roda, tubes 
Sheets, molded parts 
Extrusions, sheets, rods, 

tubes, molded parts 


Sheets, bars, billets, 
plates, strips, wire 
Sheets, bars, billets, 


plates, strips, wire ) 


Liquid 


Sheets, strips 
Sheets, strips 
Sheets, strips 
Sheets, strips 
Sheets, strips 
Sheeta, strips 
Sheets, strips 
Sheets, strips 


Liquid 
Liquid 
Liquid 


Rolls, sheets 
Tubular 


Sheets, castings, tubular, 
moldings 


Forgings, rods 
Forgings, rods 
Forgings, rods 
Forgings, rods 
Forgings, rods 
Tubing 


. DIRECTORY OF MANUFACTURERS 


APPLICATIONS IN PROCESSING 
EQUIPMENT 


Tank linings, tubing, gaskets, valve dia- 
phragma, pump impellers and casings, 
agitators, pipe and pipe fittings 


Gaskets, hose, valve diaphragms, seals, 
O-rings 


Ball mill liners, grinding balls, crusher com 
ponents, scraper blades, noszles, high 
pressure vessels 


Noazles, wear strips, ball check valves, 
scraper blades, pump impellers 


Pipe and fittings, valves, towers, tower 
packings, tanks 

Tank linings 

Tank linings 

Pipe, towers, valve bodies, tanks 


Tower packings 


Pipe fittings 
Pipe 


Pump casings, evaporator bodies, heat ex 
changer and condenser water boxes, pots, 
kettles, valve bodies, autoclave bodies 


Pipe, valves, fittings, Raschig rings 
Tank linings, evaporator bodies, autoclave 


bodies, heat h 5, fract t 
column shelis and trays 





Conveyor and drive chain links, rocker 
armns, other conveyor parte 


Tank linings 
Tank linings 


Pipe, fittings, tubing 


Pipe, tubing 
Pipe and fittings, valves, pumps, linings 


Linings, roll coverings 
Pipe and fittings, valves, pumps 


) 


| Food kettles, baffles, nozzles, valve trim, 
heat exchanger tubing, agitator blades, 
anodizing equipment 


Tank linings 


Beer fermenters 

Strainers, screw conveyors 

Heat exchangers, vate 

Large-section welded tanks 

Impellers 

Heat exchangers 

Burner parts 

Fractionating tower shelves and bubble cape 


Tank linings 
Tank linings 
Tank linings 


Tanks 
Pipe, tabing 


Tanks, tank linings, pipe, ducting, abeorp- 
tion towers and scrubbers 


Valve bodies 

Valve seat inserts, valve stems 

Valve stems and seate, chlorine valve bodies 
Pump shalte 

Rotors, pump parta, valve stems 

Liquid food handling 


REMARKS 


Chlorotrifluoroeth ylene— 
vinylidene fluoride co- 
polymer 


Sintered carbides 


Sintered carbide for use 
at 1,800 F. and up 


Carbon-filled furan resin 
reinforced with glass 
cloth 


Pearlitic malleable iron 


Rigid PVC, normal and 
high impact 
Rubber-resin compounds 


Commercially pure 


6 Al; 4 V; bal. Ti 


Baked 
Plastiaol 


Uncured 
Hein foreed 


Fiber -reinforced, also 
bonded to steel 


‘ 


For severe loads 
25 Fe, 4Al;4 Ma 
Black 
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MATERIALS OF CONSTRUCTION .. . 


MPR. MATERIAL TRADE NAME FORMS APPLICATIONS IN PROCESSING 
CODE MANUFACTURER CODE OF MATERIAL AVAILABLE EQUIPMENT REMARKS 


Tower packing, tank lining, furnace lining 


04 Mallite Refractories Co. . Mixes, bricks, special 
Shelton, Conn. shapes 


95 National Carbon Co., Plates, rods, bars, tubes, Tank and vessel linings, Raschig rings, elec- 
Div. Union Carbide & brick trostatie precipitator tubes and parte, 

Carbon Corp. furnace linings, burners and hydrators 
New York, N.Y. . i Plates, rods, bara, tubes, Electrolytic cell anodes, bubble caps and 
brick trays, HC] combustion chambers, burners 
and hydrators, vessel linings and inter- 
nals, cathodic protection anodes, nuclear 

reactor components 

Porous plates, rods, tubes Filter tubes and plates, gas diffusion appa- 


ratus 
Piates, rods, bars, tubes, Tank and vessel linings, seal rings, piping, 
brick, rings tower packing and internals 
Plates, rods, bars, tubes, Shell and tube heat exchangers, centrifuga! 
brick, rings pumps, pipe and fittings (armored and 
un d), valves, i jon-type heat 
exchangers, cascade coolers, HC) absorp- 
tion equipment, towers, steam jets and 
ejectors 





1.3.3, 6.1, 6.4, 6.5, 6.6 Sheets, plates, tubular Tank linings, piping, valve bodies, pump 


National Lead Co. 
heat exchanger tubing, evap- 


New York, N. Y. P . 
orator bodies, autoclave bodies, agitator 
blades 





National Tube Div., 1.2.1,14.1-14.6,1.45.5, USS National Condenser and heat exchanger tubes, stil! 
U. 8. Steal Corp, 15.14, 1.6.16-1.5.18 tubes, superheater tubes 
Pittsburgh, Pa. 1.2.1,1.4.1-1.4.4,1.6.2, USS National Pipe 
164-154, 1.6.11, 
1.6.14, 1.6.15,1.6.17- 
1.5.23, 1.6.26,16.6.1, 
16.6.2, 16.10 


6.1-6.6 Agitator blades, tank linings, tanks, piping 


11.2 i i Pump and valve parte Austenitic Ni or Ni-Cu 
iron, 20% plus alloy 
content 


Pumps, valves, fans, pipe, fittings 


113 
166, 146.7, 16.10, Pump parts, valves, agitators, autoclaves, 
1.6.12, 1.6.20, 1.6.22 digesters, evaporators 


Ball mill linings, grinding media, tank lin- 


Patterson Foundry & Machine 15.6 Porox 
Ce. 
East Liverpool, Ohio ; Aricite Ball mil linings, grinding media (high den- 

sity) 

Pennsylvania Salt Manufactur- 16. Pennsalt MS-1, MS-12  Liqui Pump impellers, pump casings, valve bodies Furfural ketone casting 
ing Co. resin 

Philadelphia, Pa. Neo Line iqui Tank linings 

Tank linings 


Neo Putty 
Pfaudler Co. Pipe, fittings 
Rochester, N. Y. 


Phelps Dodge Copper Products 4.1.1-4.1.4, 4,2. 1-4.2.5, 
Corp. 4.2.7, 4.2.9, 4.2.10, 
New York, N. Y. 4.2.18, 4.2.14, 4.3.1, 

43.3, 44.2, 4.5.1 

Polymer Corp. of Penna. 16.9 
Reading, Pa. 

1611.1 


Heat exchanger tubing 


Valve seats, gaskets, conveyor strips, wea 


HF 
H 
E 


iH 


strips 
Packings, seals, gaskets 


t 


Pump impellera, pump casings, agitator 
blades, tank linings, screw conveyor 
flights, rolls, pipe and pipe fittings 

Tanks, vate, tank linings, conveyor bucketa, 
ducts, piping 

Plating barrels, bubble caps 


Pipe 


Quaker Pioneer Rubber Milla, 17.1.1, 17.1.2, 17.2, 
Div. H. K. Porter Co, 17.8, 17.4, 17.5 


Pittsburgh, Calif. 


g 
5 


Ine. 16.4 


Reichhold Chemicals, 
White Plains, N. Y. 
16.1 


Resin Industries 16.6.1, 16.6.2, 16.10, 
Sub. The Borden Co, 16.13.3 


fii y 


Linings, agitators, autoclaves, valve bodies, Min. yield str. 40,000 psi. 
anodizing racks, filters 

Heat exchangers, tubing, linings, auto- Min. yield str. 55,000 psi. 
claves, agitators, anodizing racks 

Linings, anodizing racks, fittings, valve Min. yield str. 70,000 psi, 
bodies, centrifuges 


Brewery kettles, tanks, food equipment 
Heat exchanger tubing, process piping, 
jacketing, bubble caps 


j 


101 


rf eels 
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DIRECTORY OF MANUFACTURERS 


MER. MATERIAL TRADE NAME FORMS APPLICATIONS IN PROCESSING 
CODE MANUFACTURER CODE OF MATERIAL AVAILABLE EQUIPMENT REMARKS 


109 (continued) 2.6 Sheets, plates Baffle plates, tank heads 
Sheets, plates, wire, rods, Tanks, exchanger shells 
bars 
Sheets, plates Tanks, exchanger shells 
Sheets, plates, wire, rods, Piping, heat exchanger tubing, tube sheets, 
bars, tubular tank shells 
Plates, sheets Hydrogen peroxide process equipment Types 5254, 5652 


110 Revere Copper & Brass, Inc 2.; Revlon Tubular Heat exchanger tubing 
New York, N. Y. Herculoy Sheets, plates, rode, bars, Stills, evaporators, calandrias, tanks, mixers 
tubular 


111 Ruberoid Co, d Ruberoid Fiber Gaskets, pipe Pipe: asbestos-cement 
New York, N. Y. 


112 Seovill Manufacturing Co. 4.2.1-4.2.3, 4.2.13, Tubular Heat exchanger tubes 


Waterbury, Conn 4.3.1, 4.5.1 
4.2.14 Tubular Heat exchanger tubes 70 Cu; 20 Zn; 1 8n;0.04P 


4.1.2, 4.1.3 Tubular Heat exchanger tubes, piping 


113° Spencer Chemical Co. 16.10 Poly-Eth Cubes, powder Pipe, tubing, tank linings, impeller linings 
Kansas City, Mo 


114 Stackpole Carbon Co. 14.1-14.4 Plates, rods, tubular Electrolytic cells 
St. Mary's, Pa. 


7 Tubular Pipe, tubing 


115 Standard Tube Co. 1.5.1, 1.5.2, 1.5.5-1.5 
14 


Detroit, Mich. 1.5.9-1.6.12, 1.5 
1.5.18 


116 Stokes Molded Products 16.6.1, 16.6.2, 16.11.2 Moldings Pipe fittings, pumps and valves (parts and 
Trenton, N. J assemblies) 


117 Chas. Taylor Sons Co. y Tasil, Tamax rick, special shapes, Sillimanite (mullite) 
Cincinnati, Ohio castables, ramming 

mixes Glass tanks, metallurgical furnace linings, 

Tamul Brick, special shapes, heating and heat treating furnaces, car- Synthetic mullite 
castables, ramming bon reactors, air heaters 
mixes j 

Taycor Brick, special shapes, Heating furnaces, rotary kilns, metallurgical Alumina 
castables, ramming furnace linings, crucibles, carbon reactors 
mikes 

Zircon Brick, special shapes, Glass tanks, phosphate furnaces, 
castables, ramming melting furnaces, frit amelters, metal 
mixes melting furnaces, sulfur burners 


J Zirconium silicate 





118 Techalloy Co. 5.5 5-158 Techalloy Wire, rods, strips Valve trim, filter screens 
Rahns, Pa d 


119 Thiokol Chemical Corp 7 Thiokol Sheets Caskets 
Trenton, N. J 7 lhiokol Sheets Gaskets, tank linings 


120 Timken Roller Bearing Co Silmo Tubes, bars Heat exchanger tubing 1.50 Bi; 0.50 Mo; 0.15 ( 
Canton, Ohio DM Tubes, bars Heat exchanger tubing, valve bodies 1.25 Cr; 0.75 81;0.50 Mo; 
0.15 C 
DM-2 Tubes, bars Heat exchanger tubing, valve bodies 1,00 Cr; 0.20 Bi; 0.50 Mo 
0.15 C 
144 Sicromo Tubes, bars Heat exchanger tubing Cr (2-9); Bh; Mo; 0.14 ¢ 
1.4.6 ‘17-22 A” B Tubes, bars Heat exchanger tubing 1.26 Or; 0.66 81; 0.60 Mo; 
0,25 V; 0.40 C 
1.5.5, 1.5.10, 1.5.12, Tubes, bars Heat exchanger tubing, valve bodies 
1.5.14, 1.5.17, 1.6.18, 
1.5.19, 1.5.21 
7 16-25 6 Bare Pickling chains 16 Cr; 26 Ni; 6 Mo 


121 Titanium Metals Corp. of Ti-55A, Ti-65A, Sheets, plates, rods, bars, | 
America Ti-75A, Ti-l00A tubes, wire, forgings, | 
New York, N. Y. extrusions | 
Ti-140A Sheets, rods, bars, wire,} Autoclaves, linings, impellers, heat ex- 
extrusions changers, valves, leaching tanks, heating 
Ti-155A Rods, bars, wire, extru-) elements 
s1Oonsa 
Ti-6 Al-4 V Sheets, plates, roda, bot! 
wire ) 


122 Trent Tube Co. 1.4.2-1.4.6, 1.5.1-1.5.5, Contour, Trentweld Tubular Piping systems 
Kast Troy, Wis 1.5.9-1.6.11, 1.5.13, 
1.5.14, 1.5.16-1,5.18, 
1.5.20 1.5.25, 1.6.41, 
7.2-7.5, 10.1-10.4, 
11,12 


123 U.S. Industrial Chemicals Co. Sponge Heat exchangers, anodizing tanks 
Div. National Distillers Petrothene Granules Pipe, tanks 
Products Corp. 
New York, N. Y. 


124 U. 8. Rubber Co. 7.1.2 U. 8. Permbond Moldings Linings for vacuum crystallizers, steel pipe 
New York, N. Y. and fittings, tanks, fans, serubbers 


CuemicaL Encingertnc—November 1956 










MATERIALS OF CONSTRUCTION ... 


MPR. MATERIAL 
CODE MANUFACTURER CODE 


124 (continued) 16.1 


17,1,2 


















146 


















7 Universal Atlas Cement Co. 
New York, N. Y. 


Vulcanized Rubber & Plastics 
Co., Ine. 
Morrisville, Pa. 





16.10, 16.13.1-2-8 
16.6.3 
17.1.1-17.8 








120 Wall Colmonoy Corp. 12 
Detroit, Mich. 














Wallingford Steel Co. 
Wallingford, Conn. 






















Worthington Corp. 1.6.14 


Harrison, N. J. 










(National Lead Co. Sub- 
sidiary) 
New York, N. ¥. 


164, 16.7, 16.8, 16.9, 


1.5.1, 1.6.2, 1.6.5-1.5.7, 
1.6.0-1.6.11, 1.6.14- 


TRADE NAME 
OF MATERIAL 





126 U. 8. Steel Corp. 15.1-1.5.33 UBS Stainless 
Pitteburgh, Pa. 
141-144 
141-144 U88 T-1 
146 UBB Cor-ten, 








Worthite 





FORMS 
AVAILABLE 


Tubular 

Tubular 

All commercia! forme 
All commercial forms 
Plates 


All commercial] forms 


Plates 


Powder, castable mixes 


Moldings 





















APPLICATIONS IN PROCESSING 
EQUIPMENT 


Pipe, fittings, valves 

Chemical hose 

Pressure vessels, tubing, heat exchangers, 
valves, tank linings, impeller blades 

Valves, tanks 

Pressure vessels, chutes 


Applications requiring high strength and 
light weight 


Chutes 


Furnace linings 


Impellers, casings, blades, couplings, fittings 


Impellers, blades 
Impellers, casings, linings, blades, tubing 


Valve trim, pump parts, agitator parts 
Valve trim, pump parts, agitator parts 


Crusher rolls, screw conveyor flights 





Heat exch tubing, cond tubing, 
evaporator tubing, process piping, reactor 
tubing 





1,5.18,1.6.21, 1.6.22, 
1.6.25 
131 Wisconsin Protective Coating 16.1, 16.5 Plasite 7100, 7122, Liquid Tank linings 
Co. 7156, 7111 
Green Bay, Wis. 
16.5, 17.9 Plasite 7133 Liquid Tank linings 
16.1 Plasite 3065, 1060 Liquid Tank linings 
17.8, 16.1 Plasite 7190, 7195 Liquid Tank linings 
16.1, 17.9 Plasite 7145 Liquid Tank linings 


Pumps, pump impellers, pump casings, 
valves, fittings, machined parts 








REMARKS 





High-yield (90,000 psi. 
min.) 

Low-alloy, high strength 
steel 


Abrasion-resisting steel 








126 U. 8. Stoneware Co. 16.6.1, 16.6.2, 16.64 Tygon Sheets, rods, tubular Linings, tubing, gasketing, rings 
Akron, Ohio 15.3, 154 Cast, molded, extruded Tower sections, tower packings, vessels, pipe 
fittings, filters, and filter plates, valve 
bodies 
15.6 Alite Molded, extruded Seals, pump plungers Sintered metallic oxides 
16.14 Duralon Cast Filter plates, valve bodies Furan resin 
16.6.4 Tygoflex Liquid Linings, gaskets 





Calcium aluminate 





Glass-fiber reinforced 
(polyesters) 


Hard-facing alloys 
Hard-facing alloys 
Hard-facing alloy 





1.2.1, 2.1, 4.1.2, 4.1.8, Wolverine Trufin Tubular Heat exchanger tubes Integrally finned tubes 
Div. of Calumet & Hecla, Inc. 4.2.1-4.2.48, 43.1 
Detroit, Mich. ae combination of Bimetal Trufin Tubular Heat exchanger tubes 
above 
2.1, 24, 2.12, 2.18, Tubular Heat exchanger tubes 
4.1.2, 4.18, 42.1- 
4.2.8, 4.2.7, 4.3.1 
Any combination of Tubular Heat exchanger tubes Duplex condenser tube 
above 






Youngstown Sheet & Tube Co. 1.4.6 Yoloy Sheets, plates, bars, Tanks, piping, brine lines 1.50-2.00 Ni; 0.75~1.25 
Youngstown, Ohio tubular Cu 
146 Yoloy “E” Sheets, plates, bars Tanks 0.50-1.00 Ni; 0.25-0.50 
Cu; 0.20-0.40 Cr 
Zirconium Metals Corp. of il Sheets, plates, rods, bars, Heat exchangers, anodizing tanks 
America 












Reprints .. . 


Protective Lining Systems + Directories of Materials & Makers 








For extra copies of your 1956 Materi- 
als of Construction Report, order Chemi- 
cal Engineering reprint No. 88, price $1. 

Protective linings section is the first 
comprehensive guide to linings, helps 
economical choice and application. 











Directories list all construction mate- 
rials, who makes them and where they 
are used. 

For rapid service, just check Reprint 
No. 88 on your Reader Service Card 
inside the back cover. 
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Charts Help Solve Heat Balances 


All you need to find enthalpy of gas mixture are mole percent of constituent frac- 


tions and the temperature of the mixture. Pressure correction can be included. 


A. H. YOUNGER, Pacific Petroleums, Lid., Calgary, Alberta, Canada* 


HEN you design facilities to 

produce synthesis gas you 
must calculate several heat bal- 
ances. On the following pages, 210 
and 211, you will find two charts 
that should save you considerable 
calculating time. 

These charts give you the lb, 
mole enthalpies for various gases 
commonly present in synthesis gas, 
at stream, temperatures from 32 to 
8,000 F. 


How to Use Chart 


Suppose that you wish to find 
the enthalpy of a gas containing 
40 mole % CO, 50 mole % H, and 
10 mole % CO, at 500 F. 

First, you draw a line horizon- 
tally from the 500-F. point on the 
CO line to the reference line, At 
the reference line connect the end 
of the horizontal line with 40 on 
the mole-percent curve. Then, at 
the intersection of this line with 
the enthalpy line read off the par- 
tial enthalpy due to the presence of 


*Meet your author on page 411. 


CO, This is equal to 1,300 Btu. 

Repeat for H, and CO,, The sum 
of partial enthalpies is 3,350 Btu./ 
mole. 

With these charts, the standard 
state (0 enthalpy) is taken as a gas 
at 1 atm. and 32 F. If the standard 
state of water is taken as a liquid 
at 32 F., you must add the heat of 
evaporation at 32 F., 19,360 Btu./ 
lb. mole, 

If water vapor is present, ex- 
press it as mole % of the dry gas 
in the mixture. Where there is 
more than 1 mole of water per mole 
of dry gas, use 1/10 of the mole 
% of water when working the 
solution on the chart. Then, mul- 
tiply the partial enthalpy result by 
a factor of 10. 

Where less than 1% of a com- 
ponent is present, multiply the 
mole % by 10, find the partial 
enthalpy and divide this by 10 to 
get the correct value. 

While the charts do not provide 
for the effect of pressure on en- 
thalpy, you can calculate an ap- 
proximate correction. First, calcu- 
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late the pseudo critical temperature 
and pressure of the mixture. This 
equals the sum of the products of 
mole % multiplied by critical tem- 
perature for each gas fraction; and 
the sum of the products of mole % 
multiplied by critical pressure for 
each gas fraction. 

Actual temperature and pressure 
divided by the pseudo critical tem- 
perature and pressure of the mix- 
ture gives 7, and p,, the reduced 
temperature and reduced pressure 
respectively. 

Next, refer to chart in Hougen 
and Watson, Chemical Process 
Principles, Part II, p. 500 John 
Wiley, 1947. Using the values 7, 
and p, calculated by method above, 
you find on the chart a correction 
factor for molal specific heat, ¢,. 
Multiply this factor by the tem- 
perature difference between the 
actual temperature and 32 F. to get 
the enthalpy correction. 

Turn the page and you will see 
how a synthesis gas problem is 
handled to allow correcting the 
enthalpy for pressure conditions. 


209 





Enthalpy Chart for Low Temperature Range 





Reference 


Enthalpy 
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Problem 


Solution 


Temperatures 32° to 600°F 


Feed to the preheater of a CO converter is 
1,262 moles of dry gas and 1,565 moles of 
steam per hr. at 380 F. and 400 psig. Molal 
composition of the dry gas is: CO, 49.7%; 
H,, 44.2%; CO., 4.6%; N,, 1.3%; CH, 0.2%. 

Feed gas will be heated to 700 F. by dis- 
charge gas from the CO converter containing 


Solution is based on bone dry gas. The 
charts above are used to determine enthalpy 
conditions for both gas streams. From the 
totals, corrected for pressure, are obtained 
the exchanger duty and outlet temperature of 
the gas being cooled. 

The pressure correction is based on the 
critical temperature, deg. R., and critical 
pressure, psia., for each constituent. 

The absolute temperature and pressure of 
the gas stream are divided by the totals below 
to give reduced temperature, 7,, and reduced 
pressure, P,. Thus, 7, = 840/722 = 1.16 and 
1,160/722 = 1.61; P, = 415/1,950 = 0.212. 


1,815 moles of dry gas and 1,012 moles of 
steam per hr. at 850 F. and 370 psig. Molal 
composition of the dry gas in the converter 
discharge is: CO, 4%; H,, 61.4%; CO.,, 
33.2% ; N., 1.2%; CH, 0.2%. 

Find the duty of the exchanger and the 
outlet temperature of the cooling gases. 


Using these values on Hougen and Watson’s 
chart, referred to previously, we obtain a c, 
correction factor of 1.0 which enables us to 
calculate an enthalpy correction, 1.0(380-32) 
= 848 Btu. at 380 F. And for the enthalpy 
correction at 700 F. the c, correction factor 
is 0.86; the enthalpy correction is 0.36 (700-32) 
= 240 Btu. 

Enthalpy at 380 F., 6,009 Btu./mole, plus 
the correction factor, 348 Btu./mole, gives an 
adjusted total of 6,357 Btu./mole. Likewise, 
adjusted total at 700 F. is 12,034 Btu./mole. 

Duty of the exchanger is 1,262(12,034— 
6,357) =7,160,000 Btu./hr. 
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Enthalpy Chart for High Temperature Range 
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Temperatures 600° to 3000°F 


By repeating the same procedure on the 
hot gas stream discharging from the CO 
converter we get for this stream an adjusted 
total enthalpy of 10,627 Btu./mole at 850 F. 

Leaving the exchanger this stream must 
have an enthalpy per mole equal to [1,815 
(10,627 )—7,160,000]/1,815 = 6,700 Btu. 


By trial and error the discharge tempera- 
ture with enthalpy closest to this value is 
555 F. with 6,687 Btu. /mole. 

Although the pressure correction adds 
somewhat to the enthalpy of the gas it does 
not materially affect the estimated duty of 
the exchanger or temperature of outlet gas. 


* 


Enthalpies From Charts Are Corrected for Pressure With Pseudo Criticals 


~——Feed Stream -Enthalpy Pseudo Critical Temp. & Pressure 
pT. = 


(Mole %) (T',) 


pPo= 


Gas Mole % 380 F. 700 F. (Mole %) (Pz) 


CO 49, 2,400 
H, 2,000 
Co, 320 
Nz ‘ 60 
CH, 14 
H.O 7,000 3,980 
Total/2.24 moles 
Total /mole 


1,616. 
11,794 722 


4,375.4 


6,009 1 950 
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Extruded Gaskets Solve High-Pressure 


Manufacturers can produce pipe or tube of any reasonable 


strength. But the problem has been to hook it tightly together at ultra-high 


yressures. Soft, fully-confined gaskets seem to be today’s answer. 
I ’ y £ 5 


RAYMOND MEYER, The Griscom-Russell Co., Massillon, Ohio.* 


ITH the use of higher and 

higher working pressures in 
many chemical processes and with 
the development of a number of 
new high-pressure processes, the 
design engineer has found himself 
severely limited by conventional 
gasketing designs. 

For convenience in this article, 
let’s pause right here to define what 
we mean by high pressure. Let’s 
name pressures up to 1,000 psi. 
high pressure; up to 56,000 psi., 
very-high pressure; up to 10,000 
psi., quite-high pressure; and over 
10,000 psi., ultra-high pressure. 


* Meet your author on p. 412 
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Gasketing in the pressure ranges 
from 100 psi. up has been in ac- 
cordance with the _ time-proven 
“nonyielding” gasket principle. 


PRINCIPLES OF GASKETING 


Designs call for a gasket whose 
surface will yield up to a certain 
specified point as the flange bolt- 
ing is tightened. Then the gasket 
ceases to yield and without further 
crushing absorbs all the additional 
load that is placed on it by the 
flange. 

Of necessity, this design requires 
a flange face that is harder than 


the gasket. This is required to get 


the initial yield without deforming 
the flange surface. 


IMPOSSIBLE HARDNESS 


While this concept works fine in 
pressure ranges that approach 10,- 
000 psi., the point is finally reached 
where the gasket must be so hard 
that it is impossible to get a harder 
flange. Also, the flange dimension 
becomes outlandishly cumbersome, 
when compared with the tube. 

For example, a l-in. tube de- 
signed for ultra-high pressures re- 
quires a flange that is 94-in. O.D., 
4}-in. thick, with eight bolts each 
14-in. thick. 
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New Solution 
Just Closed 


Completely Enclosed 


Problems 


Sketches above illustrate some 
basic gasket designs where the non- 
yielding concept has been applied. 
These include methods that intro- 
duce temporary stress concentra- 
tions to produce short-term yield 
and result in a perfect seal. 

Some of these gasket shapes use 
the internal pressure on the joint 
to aid in seating the gasket. 

Analysis of the loads imposed 
on these flanging arrangements 
shows that the dimensions are dic- 
tated by two different loads: one 
necessary and the other the result 
of the nonyielding concept. These 
loads—which from the design 
standpoint are the influencing 
factors in determining flange di- 
mensions—are the required load 
applied by flange bolting to resist 
internal pressure and the addi- 
tional load applied by bolting to 
compress the gasket hard enough 
to seal the joint. 


It is this latter, additional load 
that has prevented the use of non- 
yielding gaskets up in the ultra- 
high-pressure range. Pressures in 
this range will stress any gasket 
material well beyond its yield 
point. 


HERE’S THE ANSWER 


The 
soft, 


use of 


And 


answer lies in the 
fully-confined gaskets. 
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these gaskets have _ radically- 
changed flange requirements. A 
flange using such a gasket and 
equivalent to the one we described 
above would be only 64-in. O.D., 
115/16-in, thick, with eight bolts 
only 4-in, thick. The photograph 
above shows a connection using 
these soft gaskets. 

Here the flange is being used for 
its primary purpose: resisting the 
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EXTRUDED GASKETS... 


EXTRUDED GASKETS SOLVED the sealing problem on these ammonia condensers designed to operate at 8,400 psi. 
and tested at 15,000 psi. Pipe sections, 60-ft. long, needed special freight cars for delivery to purchaser’s plant site. 


internal forces tending to push the 
joint apart. 

The added load required to com- 
press the gasket is almost insig- 
nificant, Naturally, the soft gasket 
must be fully confined to prevent 
leakage. As a consequence, radial 
dimensions must be held to plus or 
minus 0.002 in. But this is no 
problem with modern machine 
tools. 


GASKET SEALS FLUID 


Tolerances required for this soft- 
gasket design may be considered 
by some to be too exacting for 
usual field usage. But the fact 
remains that in the ultra-high- 
pressure range of 10,000 psi, and 
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Un- 
is re- 


up, unusual conditions exist. 
usual care in manufacture 
quired. 

With the gasket seat totally en- 
closed, there no longer is any re- 
lationship between gasket material 
and contained pressure. A_ soft 
aluminum, copper or rubber gasket 
can safely contain pressure in the 
ultra-high range. Here the gasket 
is performing its primary function 
of furnishing a fluid seal. It is not 
also adding to a large unnecessary 
flange loading. The flange de- 
signed to hold the longitudinal in- 
ternal pressure will definitely com- 
press the gasket (see last sketch, 
preceding page for the general ar- 
rangement). 


Noveinber 


TIGHTEN, CRUSH AND FILL 

Exactly what happens when we 
bolt up this flange? First, we 
crush the gasket—it extrudes to 
fill every part of the confining 
space. We obtain truly perfect 
sealing, as all of the gasket ma- 
terial flows. Then, when the con- 
fining area is completely filled, the 
gasket resists further compression 
giving counterbalanced forces 
needed for a connection that will 
remain tight under field conditions. 

This new idea in gasket design 

a design that allows the gasket 
to contain the fluid and the bolting 
to resist the pressure—is the prac- 
tice that will allow us to proceed 
into the ultra-high-pressure range. 
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Update Your Reactor Design Method 


Chemical reactors, the nerve centers for today’s 


plants and refineries, still evolve from tedious, expensive experimentation. 


This article—first of three—proposes an up-to-date direct approach. 


JU CHIN CHU, Rohm & Haas Co., Huntsville, Ala.* 


SSIGNING a chemical reactor, 
1B) the engineer faces an entirely 
different problem than he does 
when he designs equipment for car- 
rying out various unit operations 
such as distillation, heat exchange, 
extraction or fluid transport. 

For example, there is an estab- 
lished procedure that can be used 
to design a fractional distillation 
column to its exact dimensions if 
vapor-liquid equilibrium data and 
plate efficiencies are available. In 
extreme cases, if the vapor-liquid 
equilibria data are reliable, no 
other data are required for the de- 
sign. Various methods can be used 
to give estimated plate efficiencies 
and estimated thermal data. 

Therefore, a crude tower for a 
multimillion-dollar petroleum refin- 
ery can be designed, built and in- 
stalled without ever going through 
a pilot-plant stage. This crude 
tower—along with other distilla- 
tion towers designed in the same 
manner—may represent up to 40% 
of the total investment in some re- 
fineries. 

The same design story is gener- 
ally true in the case of heat ex- 
changers, condensers, storage tanks, 
absorbers, extractors, pumps and 
instruments. There is no need for a 
pilot plant before the design if equi- 
librium data and transfer coeffi- 
cients are available. 

Transfer coefficients of heat and 
mass have been correlated into gen- 
eralized functions based on trans- 
port properties. Transport proper- 
ties, such as diffusivity, viscosity 


*Professor Chu of the Polytechnic In- 
stitute of Brooklyn carried out the work 
reported in this article while acting as 
a summertime consultant to the Rohm & 
Haas Co., Huntsville, Ala. Some of the 
subject matter in this article and the two 
parts that will follow is part of an un 
classified report under Army Ordnance 
Corp. contract number W-01-021-ORD-334. 

Meet your author on p. 410 
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and thermal conductivity are either 
available in the literature or can be 
estimated. Various methods for es- 
timating engineering properties are 
accurate enough for design pur- 
poses. 


Not So for Reactors 


On the other hand, there is no 
generalized correlation that we can 
use today to predict the course and 
hourly yield of a reacting system. 

Complex reactions under differ- 
ent conditions for a given system 
further complicate the situation. 
Sensational effects often occur. 

Hydrogenation in vapor phase 
over a nickel catalyst may be de- 
creased to one tenth by the pres- 
ence of a trace of sulfur. Carbon 
monoxide, which reacts smoothly 
with pure cobalt to form cobalt car- 
bonyl, will not react at all when a 
trace of oxygen appears, 

For each reacting system, then, 
it is absolutely necessary that we 
have specific data on the rate of re- 
action and the reactions. But with 
specific data available and through 
the application of chemical kinetics, 
we can use a sound quantitative ap- 
proach that leads to a satisfactory 
engineering design or the predic- 
tion of performance, 

Reactor cost often represents a 
relatively high percentage of plant 
investment. For an ethylene oxide 
plant of economical size, the reactor 
itself accounts for about 40% of 
the total investment, In view of this 
high percentage of cost, there is no 
excuse for using any rule-of-thumb 
in conducting the reactor design. 


Process Engineer’s View 


In the design of an efficient con- 
verter or reactor, the process engi- 
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neer must find the answers to these 
questions: 

e What size reactor will meet 
the specified rate of production at 
minimum cost? 

¢ How can I remove or supply 
heat of reaction and still maintain 
an isothermal condition within the 
reactor? 

¢ What control or instrumen- 
tation do I need when operating 
this reactor? 

e What materials of construc- 
tion can withstand the anticipated 
corrosion and erosion effects? 

Answers to the last two questions 
necessarily require the services of 
specialists in the fields of instru- 
mentation and materials of con- 
struction, 

Chemical kinetics plays a major 
role in dictating the final answers 
to all of these questions, 


Old Practice in Design 


The old practice in designing a 
reactor is based mostly on tedious 
experimental work in which conver- 
sion reactions are studied in suc- 
cessively larger units. 

When the performance of the re- 
actors in two successive stages is 
identical, the jump to a final com- 
mercial size is considered a safe 
risk. The cost of stagewise pilot 
plants can be tremendous. 

And after the work is all done we 
still know absolutely nothing about 
interactions among the various op- 
erating variables and how they af- 
fect yield. Any operational upset, 
any change in purity or feed com- 
position, any increase or decrease 
in operating capacity can make the 
performance flexibility of the re- 
actor a complete mystery. 

It is impossible to find another 
set of optimum operating condi- 
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tions without additional tedious ef- 
fort. 


Erroneous Application 


Early applications of chemical 
kinetics to reactor design failed to 
achieve their objectives. 

Information from the laboratory 
was given in a number of graphs 
that showed the isolated effect of 
temperature, pressure, space ve- 
locity and reactant ratios on the 
yield of a specified product. This in- 
formation, giving no quantitative 
interactions among various factors, 
has very limited value for the pur- 
pose of reactor design. 

Each combination of operating 
variables imposes a different set of 
temperature and concentration dis- 
tributions inside a reactor. Graphs 


Nomenclature (Consistent Units) 


Activity 

Reactants 

Concentration of compon- 
ent C, ete. 

Initial concentration of 
component A, etc. 
Concentration of impuri- 
ties 

Concentration of inerts 
Heat capacity of reacting 
system at constant pres- 
sure 

Heat capacity of heat 
transfer medium at con- 
stant pressure 
Differential operator 
Reactor diameter 

Catalyst particle diameter 
Products 

Mathematical function of 
Fouling factor on the heat- 
ing-medium side 

Fouling factor on the re- 
actor side 

Feed rate, mass per unit 
time 

Gravitational constant 
Mass velocity, mass per 
unit time per unit cross- 
sectional area 

Heat transfer coefficient 
Heat transfer coefficient on 
the side of the cooling or 
heating medium 

Heat transfer coefficient on 
the reactor side 
Subscript for the general 


case 
Reaction rate coefficient 
Chemical equilibrium con- 
stant 

Distribution coefficient of 
compounds A, B, C, D, etc. 
between two liquids 


a 
A, B 
C4, ete. 


Cro, ete. 
Cu 


Cy 


of isolated data are specific for the 
experimental reactor at a fixed con- 
dition and are of no value to the 
process engineer for the design of a 
reactor that may be many times as 
large as the experimental one. 

This is largely due to an im- 
proper experimental method and 
insufficient attention given to com- 
plete data correlations and the fun- 
damental equations used for re- 
actor design. 


What Do We Need? 


Before we discuss what informa- 
tion should be available for a re- 
actor design, it may be desirable to 
survey the reactors that are now 
used commercially. Corrigan, 
Young and Mills have done such a 
survey recently in this magazine 





Tube thickness 

Length of reactor 
Number of moles of react- 
ants involved in a chemi- 
cal reaction which deter- 
mines the over-all rate of 
reaction 

Molecular weight 

Number of reactors in 
series 

Number of moles of prod- 
ucts involved in a chemi- 
cal reaction which deter- 
mines the over-all rate of 
reaction 

Heat of reaction per mole 
of a given product formed, 
at temperature 7 
Reaction rate, moles pro- 
duced per unit volume per 
unit time 

Heat released by the re- 
action in a differential sec- 
tion of the reactor 
Initial temperature 
Absolute temperature, final 
temperature 

Over-all heat transfer co- 
efficient 

Volume 

Mass of catalyst 
actor 

Flow rate of reacting sys- 
tem 

Conversion, moles of prod- 
uct formed per unit mass 
of feed 

Activity coefficient 
Voidage fraction of packed 
bed 

Reaction time 

Viscosity 

Total pressure 

Density 


in re- 


(Chem. Eng., Sept. 1955, p. 204 and 
Oct. 1956, p. 211). 

However, for our purposes in this 
article we can classify reactors as 
either homogeneous or heterogene- 
ous; batchwise or flow. Flow reac- 
tors can have concurrent, counter 
current, mixed or partial flow. 

Whatever the type of reactor, it 
must be simple in mechanical de- 
sign. This is essential for a low in- 
vestment cost and a_ reasonable 
maintenance expense, To arrive at 
a simple mechanical design, we’ll 
need to know much about what goes 
on inside the reactor. 


Basic Design Equations 


Let’s look at the basic design 
equations for a common type of in- 
dustrial reactor, the concurrent-flow 
reactor. Here all the flow is in one 
direction. The basic design equa- 
tions are: 

e A material balance across 
any differential section of the re- 
actor, neglecting longitudinal mix- 
ing. 

¢ The rate of conversion. 

e An energy balance across the 
same differential section. 

e A heat balance between the 
reacting system and the surround- 
ing coolants or heating fluid. 

¢ The pressure drop across the 
reactor, 

Using the sketch below we can 
arrive at a material balance across 
the differential section dV. For a 
homogeneous reactor 











erpiy | ~—o 


F dX = RdV 

while for a catalytic reactor, 
F dX = RdW 

Most difficult equation to obtain 


is the rate of conversion, R = dX + 
dé. Not only is it related by chem- 


(1) 


(la) 


ical reactions but also by some 
physical processes that accompany 
a chemical reaction. 

In the case of a homogeneous re- 
actor, the rate of conversion is af- 
fected by the chemical reaction 
rates and the rate of mixing. Where 
the rate of mixing is very high, 
chemical reactions control the over- 
all rate of conversion. 

In heterogeneous reactions there 
is mass transfer from one phase to 
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another. Mass transfer can be 
equally as important as chemical 
reaction in determining the rate of 
over-all conversion, For instance, in 
the catalytic transformation of a 
fluid reactant to a fluid product we 
find these distinctly separate steps: 

e Mass transfer of reactants to 
and products from the catalyst par- 
ticles. 

¢ Diffusion of reactants and 
products within the pores of the 
catalyst particle. 

¢ Activated adsorption of the 
reactants and desorption of the 
products. 

e Reaction on the active cen- 
ters of the catalyst surface. 

The slowest step determines the 

over-all rate of conversion. 


Conversion Correlations 


On the basis of possible mech- 
anisms or the rate-controlling 
step, kinetic equations are avail- 
able to correlate a number of cata- 
lytic reactions, * * 

Consider the case of a homoge- 
neous reaction in a flow reactor. As- 
sume that the chemical reaction 
controls the rate of over-all con- 
version. Further, let’s assume for 
the purpose of illustration that this 
equation represents the reaction: 


nA +mB =rE + qD (2) 
Rate of conversion, R, which is the 


net rate between forward and back- 
ward reactions, is given by: 

R = kag"ag™ — (k/K)az’ap* (3) 
where the a terms are the activities 
of various components in the reac- 
tion system. 

Activity is a complex function of 
factors such as temperature, pres- 
sure, concentrations and impurities 
in the system. The equilibrium con- 
stant, K, and rate constant, k, are 
characteristics of the system and 
are functions of temperature. 

If we sum up the exponents n, m, 
r and q in Eq. (3) we get the order 
of the reaction. However, we want 
to point out that the values of the 
exponents are not necessarily the 
same as in the stoichiometric equa- 
tion of a chemical reaction. They 
are not necessarily constants for a 
given reacting system. 

Industrial experience indicates 
that these exponents—when added 
together—are not necessarily in- 
tegral numbers. Fractional and 
variable orders are possible. On 
occasion, even negative orders of 
reaction have been found in homo- 


' Friction factor, f 
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geneous reactions.’ In the case of 
esterification, for example, the 
order of reaction can be a function 
of temperature, catalyst concentra- 
tion, solvent concentration or con- 
version. And it is possible that 
pressure may be a variable. 

Considering all these variables, 
we can use a generalized function 
to represent the rate of conversion 
in the case of a homogeneous reac- 
tion and where a single chemical 
reaction controls the over-all rate 
of reaction. 

R = F(T, x, Ca, Co, Cz, 
Co, Cn, Ce, Cu, X) (4) 

Concentrations of reactants C,, 
C, and of products Cy, Cp are re- 
lated to the product converted per 
unit mass of feed. The stoichio- 
metric ratio is given in the bal- 
anced Eq. (2) for the over-all 
chemical reaction. 

If we use Mo for the molecular 
weight of the original feed, we can 
develop equations that relate the 
moles of various components flow- 
ing across any differential section 
of the reactor. 

C4 = (FC 40/Mo) — (FXa/e) 
Cr = (FC go Vo) (Frb/e) 

Cy = FX 

Co 


’ 
Cinerts 


FXd/e 
= FC no, Mo 
= FCyo/Mo 
Total concentration = 


d’ 


Cimpurt tics 


FX{14 


@ 


(F/Mo)(Cao + Cao + Cro + Cuo) 
We'll assume that the amount of 
catalyst present is negligible. Then 
we can write expressions that rep- 
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resent the concentrations in mole 
fractions of various components at 
any section of the reactor. 


Ce = FX/¢ (5a) 
Cp = (F Xd/e)/o (5b) 
Ca = ((FC40/Mo) — (FXa/e)|\/o (5c) 
Ca = ((FCao/Mo) — (FXb/e)\/@ (5d) 
Cy = (FCyo/Mo)/¢ (5e) 
Cu = (FCyo/Mo)/o (5f) 
where in each case ¢ is an abbrevia- 
tion for the following expression: 


rx(142=e=4),4 
é 
(F/Mo)(Cao + Cano + Cro + Cuo) 


If we have more than one rate- 
controlling chemical reaction in the 
same reacting system, the relation 
between various concentrations and 
conversions will become much 
more complicated. 

In the case of a catalytic reac- 
tion, the rate of reaction also de- 
pends on the activity and the 
fouling of the catalyst. Various 
constants in a catalytic rate equa- 
tion (for a solid catalyst) apply 
only to the catalyst for which they 
were evaluated. Any changes in 
catalytic activity will change these 
constants. 

Where changes in activity are 
not great, including an activity fac- 
tor in the over-all rate equation 
may be a reasonable and simple 
solution. Catalyst activity is prob- 
ably a function of conversion and 
onstream time. 

Fouling factor depends on the 
total pressure as well as conversion 
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and onstream time. Therefore, a 
general case of both catalytic and 
noncatalytic reaction, with a single 
chemical reaction as the rate-deter- 
mining step, can be given as a 
mathematical function: 
R -= S(T, ™) xX, 0, Cao Cro, 

Cyo, Cuo, Coo, ¥/Mo,a,b,c,d) (6) 

Should more than one chemical 
reaction affect the concentrations 
of various components in the re- 
acting system, a kinetic rate equa- 
tion must be established for each 
of these reactions, Then, material 
balance equations similar to Eqs. 
(6a) through (5f) must be estab- 
lished for each component taking 
into account all of the chemical re- 
actions that form them and con- 
sume them. Certainly, this is a 
complicated mathematical proce- 
dure. 


Balance the Energy 


The third relationship that we 
need for a reactor design is an 
energy balance across the same dif- 
ferential section of the reactor: 

SQ, = wl, dt + Ur D(T — bd (7) 

Terms in Eq. (7) are identified 
in the table of nomenclature on p. 
216. The equation is given for a 
reactor that has a circular section. 

Heat released by a reaction, SQ, 
is related to the heat of reaction, 
d-r and conversion, X, by: 

SQ, = grr(R dV) 
or, 

SQ, = grr(R dw) (8) 
where q,, is the heat of reaction 
based on the formation of one mole 
of the product at the temperature 
of the reactor section. 

The over-all coefficient, U, is re- 
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lated to the heat transfer coeffi- 
cient on the reactor side and the 
heat transfer coefficient on the side 
of the heat transfer medium as well 
as to the fouling factors by: 


U = (l/h) + fe + fe + 
(Dr/ku Du) + (Dr/heDe) (9) 
However, the fouling factor on 
the reactor side, f,, cannot be 
treated as a constant. It varies 
with time and can be most nearly 
correlated by: 


df,/dd = f,(X)* (10) 


For a heterogeneous reactor that 
uses solid catalyst in a fixed bed, 
the calculation of f, is rather un- 
certain. A local hot spot may result 
from the slow rate of heat transfer 
through the solid bed. Because of 
this difficulty and the desirability 
of maintaining an isothermal con- 
dition, the fluidized reactor is used 
whenever an exothermic reaction is 
conducted on a large scale. 

Reported data for heat transfer 
coefficients in fluidized beds can be 
found in “Fluidization,” edited 
by D. F. Othmer, Reinhold Publish- 
ing Corp., New York (1956). Ex- 
tensive tables are given on pp. 34, 
85, 42, 43 and 52. 

Through the analogy of momen- 
tum, heat and mass transfer, we 
have developed a generalized cor- 
relation for the heat transfer coeffi- 
cient between the surface of cata- 
lyst particles and a flowing fluid. 
When the modified Reynolds num- 
ber is larger than 30, 


(h/C,G)(Cyp/k)? = 

1.77(D,G/(u — wel ®™ (11a) 
When the modified Reynolds num- 
ber is less than 30, 


(h/CyG)(Cym/k)? = 


With the use of effective shape 
factors and Fig. 2-18 on p. 64 of 
“Fluidization,’” we can evaluate 
heat transfer coefficients for par- 
ticles of irregular shape after we 
replace the mass transfer factor 
along the ordinate of the figure by 
heat transfer factor. 

Thus, it’s possible to calculate 
the temperature of the catalyst 
from the temperature of the re- 
acting fluid. Since the life, activ- 
ity and fouling factor of a catalyst 
depend on temperature, calculation 
of the heat transfer coefficient pro- 
vides a quantitative bridge from 
activity and fouling factor of the 
catalyst to temperature of the re- 
acting system. 


Balance the Heat 


As our fourth relationship for 
reactor design, we need a heat bal- 
ance between the reacting system 
and the surrounding or immersed 
heat transfer mediums across the 
differential section of the reactor 
it is given by: 

Ur D(T — tdL = wC,' dt 
plus or minus heat leakage (12) 

Heat leakage represents the heat 
loss to the surroundings and car- 
ries a minus sign if the heating 
medium surrounds the reacting 
system. If a coolant is used, heat 
is gained from the surroundings 
and we use a plus sign. When we 
use coils inside our reactor, instead 
of an outside jacket, the heat leak- 
age term disappears from Eq. (12). 


Find Pressure Drop 


The fifth and final relation that 
we need for our design is the pres- 
sure drop through the reactor. The 
reactor should be designed to give 
the minimum pressure drop. Cal- 
culating the pressure drop serves 
a dual purpose. It checks the allow- 
able limit of pressure drop through 
the reactor and it helps to specify 
and size the pump ahead of the 
reactor. 

Across any section of the reactor, 
the pressure drop is given by these 
equations: 

GL — od 


gep@D, (180) 


—dx = 2f 
oat 
gepD 


where Eq. (13a) can be used for 
packed beds; and Eq. (13b) can be 
used for homogeneous reactors. 


—de = 2f (13b) 
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The term f is a friction factor 
which has been found from a gen- 
eralized function of Reynolds num- 
ber. For a homogeneous reactor 
the correlation of friction factor 
and Reynolds number can be taken 
from standard texts and Perry’s 
handbook. For a catalytic reactor 
—both fixed and fluidized beds— 
you can use Fig. 1 on p. 217. Here 
the friction factor is given as a 
function of the modified Reynolds 
number and the voidage fraction. 


That’s All We Need 


We now have all the design equa- 
tions that are required for the proc- 
ess design of a chemical reactor. 
For recapitulation, we have sum- 
marized these equations in the table 
on p. 220. 

Such a set of equations can be 
solved simultaneously and _inte- 
grated properly between the feed 
and effluent of a reactor to compute 
the volume required for a specified 
production rate under a variety of 
reaction conditions. 

Note that we do need a kinetic 
equation to describe the reaction. 
This can be established by a sys- 
tematic study and logical interpre- 
tation of experimental data. 


Stirred Tank Reactors 


Should we have the case of a . 


stirred tank or a series of agitated 
reactors (see sketch on p, 218) with 
a continuously flowing reacting sys- 
tem, the design equations will be 
different for the material balance, 
energy balance and the pressure 
drop calculations. We can use the 
same kinetic equations, however. 
And the rate of reaction is always 
evaluated at the exit conditions of 
the reactor. 

Of course, this is based on the 
assumption that sufficient agitation 
is created inside the tank or re- 
actor, and that the temperature and 
composition of the effluent are 
identical with those of the react- 
ing system inside the tank. 

Material balance of the product 
across an nth agitated tank-type 
reactor in a series is given by: 

FaiXn-1=FsX.—-RV (14) 
where the subscript refers to the 
origin of the stream; R is the rate 
of conversion in lb.-moles of prod- 
ucts per unit time per unit volume 
of the reactor; V is the volume of 
the reactor. 

Consider the case of a nitration 


that is conducted in two liquid 
phases in an agitated tank. Assume 
that the reaction equation is 
A+BreE+D 

Nitration occurs in both liquid 
phases. The rate of nitration in 
Phase 1 is given by: 

R, = kilaas"an." — (ag1"ap,*/K,)) 
In Phase 2, 

Ra = kelaas"ane™ — (Ae24m'"/K,)| (16) 

Adding an appropriate surface 
active agent reduces resistance to 
mass transfer between the two 
liquid phases to a negligible extent. 
The nitration rate itself represents 
the over-all rate of conversion. 

Distribution of components be- 
tween the two liquid phases is 
close to the condition of equilib- 
rium with sufficient agitation in a 
tank reactor. Thus, the activity of 
each component in one phase is re- 
lated to its activity in the other 
phase by the distribution coeffi- 
cients K., K,, Ke and Ky. There- 
fore, 


(15) 


(17a) 
(17b) 
(17e) 
ap: = Kpam (17d) 
Conversion rate in the agitated 
tank during nitration is the sum 
of the reactions in the two phases. 
In substituting Eqs. (17a) through 
(17d) into Eqs. (15) and (16), the 
over-all rate of nitration is rep- 
resented by: 


R=Rkh, + R, 

Also, the activity of each com- 

ponent is related to its mole frac- 
tion by: 


a4, = Kya, 
api = K page 


ac = Keaes 


(18) 


(19) 

Making the proper substitutions 
we can arrive at a design equation 
for the nitrator that is based on 
the material balance and kinetic 
equation: 


Py iXn 5? FAX» + 


; ’ ' k 
of (va Au" yal nn( tates) - 


y a y )4 ki Is 
Cyms€ wi)" (yoil ni (X, , nxiKa)| 


The concentrations of various 
components are related by the ma- 
terial balance and their stoichio- 
metric ratios involved in the reac- 
tion. 

Using a series of agitated tanks 
as a flow reactor it is an economi- 
cal practice to have all the tanks 
identical in size and mechanical 
design. During the process design 


ay Vis 
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for such reactors, it’s customary to 
provide the number of stages for a 
fixed size of tank under the speci- 
fied rate of production at a specified 
composition. 

With the design equation above 
applicable to each tank, one by one, 
from first to last, it becomes pos- 
sible to find the number of tanks 
required between the feed and the 
specified composition of the prod- 
uct at its scheduled production ca- 
pacity. 

Each tank should be of such a 
size that the total pressure drop 
through the system is not exces- 
sive. The optimum size can be 
evaluated through a proper balance 
between the fixed charges and 
power cost. 

In calculating the pressure drop 
through the tank, the frictional 
loss due to expansion at the en- 
trance and contraction at the exit 
are more important than the loss 
through the tank itself. However, 
the total pressure drop through a 
stirred-tank reactor is much 
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Material Balance 


FdX = RdV or, 
Kinetic Equation 


Energy Balance 


Rate of Heat Transfer 


—de = 2f(G(1 — © dL/g.né Dy) 





You Need These Design Equations for a Flow Reactor 


FdX = RdW 


R os I(T, 7, x, 4%, Cao, Czo, Coo, Cro, Cyo, Cuo, F, é, d, a, b) 


grhdV = wl, dT + UrD(T —1t) dT « Heat leakage 


wf,’ dT = UrD(T — t) dL « Heat leakage 


Pressure Drop Through the Reactor 
Packed Beds 
—dr = U@dL/g-oD Homogeneous Reactors 








smaller than through other re- 
actors. 

To maintain a uniform tempera- 
ture inside the reactor, the total 
surface area of the cooling tube 
inside the agitated reactor is cal- 
culated from the rate equation of 
heat transfer and the energy’ bal- 


ance: 
‘, 
awl 
% 


‘ 

q7RV = wf C,' di +Qi (21) 
t 
‘ 


where t, and ¢, are the exit and 
inlet temperatures of coolant in the 
tank reactor; Q, is heat loss from 
the reactor; and W, is the flow rate 
of the coolant, 

During the process design for 
the required cooling surfaces, the 
inlet temperature of coolant is 
fixed and the exit temperature is 
specified not to exceed a certain 
limit. From the rate of conversion, 
reactor volume and heat of reac- 
tion, Eqs. (20) and (21) provide 
the answer to the surface area of 
cooling and the required flow of the 
coolant. 


Cy’ dt 


vT-p ™© 


More Than One Stream 


Quite often more than one 
stream is introduced into an agi- 
tated tank, This modification calls 
for adding one or more terms in 
the material balance equation to 
account for additional input. 

For example, if a recycle stream 
or another fresh reactant is intro- 
duced to a tank that continuously 
delivers one product stream, our 
material balance becomes: 
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Fa-iXe-1 +F,X, = FX ~ RV 


When the appearance and disap- 
pearance of the cemponents in the 
reacting system are accounted for 
by more than one reaction, addi- 
tional rate equations should be in- 
troduced along with additional 
stoichiometric relations to account 
for the material balance of each 
active component. The solution of 
the simultaneous equation becomes 
more difficult and time-consuming 
as more reactions are involved. 

Design equations for an agitated- 
tank reactor, for simple-order reac- 
tions have been reported in the 
literature. We refer you to the 
work of J. W. Eldredge and EF. L. 
Piret as reported in Chem. Eng. 
Progress, 46, pp. 291-298 (1950). 

Because products and reactants 
mix in a stirred-flow reactor, the 
reaction rate is reduced. For endo- 
thermic reactions that proceed 
adiabatically, the average tempera- 
ture is lower in a stirred reactor 
than in a progressive type. This 
gives a further reduction in con- 
version rate. For a given rate of 
conversion into the desired prod- 
uct, the volume of a progressive 
tubular reactor is less than for a 
stirred-flow reactor. 

On a costwise basis, the reduced 
size of the large tubes in a tubular 
reactor is more than offset by the 
low cost of tank construction for 
low-pressure reactors. For high 
pressures, the cost situation may be 
entirely reversed. It has been com- 
mon practice to use tubular react- 
ors for liquid reactions at high 
pressures and for gas reactions. 

Over-all conversion in an agi- 
tated tank is improved by using 


tanks connected in series. With 
an increase in the number of tanks, 
performance approaches that of a 
tubular reactor. 

Another approach is to use a 
tank reactor that is divided into 
several alternate reaction and mix- 
ing zones. Such a reactor is 
sketched on the preceding page. 


Translating Data 


To establish the kinetic equation 
for a liquid-phase reaction, batch 
laboratory systems are used fre- 
quently. Initial conditions are 
measured and conversion and vol- 
ume of the reacting system are 
measured at various times. Then, 

R = FdX/Vde 

Note that the reaction rate is 
expressed in the same terms that 
we used for a flow reactor. There- 
fore, experimental reaction rates 
in a batch reactor can be used in 
our design equations for a flow re- 
actor. 

When there is a complete deter- 
mination of concentration during 
the course of a reaction, the kinetic 
equation can be established with or 
without the aid of activity coeffi- 
cient. We might evaluate the ac- 
tivity coefficient separately for each 
component. If this is impossible, 
we can bracket all the terms of 
the activity coefficients along with 
the rate constants and the over-all 
effect of temperature, pressure and 
composition on such a combined 
constant can be found. 

Some reactions that are carried 
out in a batchwise reactor involve 
simultaneous contact of a gas with 
a liquid or of a liquid with another 
liquid. The validity of a scale-up 
procedure depends upon the repro- 
ducibility of the mixing condition 
in the full-scale reactor. 

Key to success is the geometric 
similarity between the model re- 
actor and the full-scale unit. 
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Next month the second article 
in this three-part series will con- 
sider the development of reactor 
data and how to use it to select and 
design your reactors as well as in 
catalyst selection—EDITOR. 
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Flow through a venturi 
designed to cavitate 
remains constant 


independent of downstream 


pressure variations 


Cavitating Venturi for Flow Control 


B. S. WRIGHT, Lt. (jg), U.S.N.R., and S. D. OLICKER, Bendix Aviation Corp., Teterboro, N. J.* 


Chemical engineers are often 
confronted with the problems of 
determining and controlling liquid 
flow rates. Conventional! flow meas- 
uring devices such as orifices and 
nozzles depend on a pressure dif- 
ferential across the metering de- 
vice, Consequently, the flow rate is 
affected by any fluctuations in the 
pressure downstream of the meter- 
ing device. A cavitating venturi, 
however, if properly designed, is 
independent of downstream pres- 
sure and therefore affords a simple 
way of regulating and metering 
flow. 

When a venturi has a throat so 
sized that the pressure at the 
throat is the vapor pressure of the 
fluid, then cavitation ensues. A 
typical cavitating venturi is shown 
above. The cavitation takes the 
form of a jet of liquid surrounded 
by a vapor shroud’ as shown in the 
sketch. Condensation is believed to 
occur in the form of a shock’ at the 
condensation surface. If the cavi- 
tating venturi is properly designed, 
the cavitation will be confined to 
the diffuser section. It is the pur- 
pose of this paper to set up para- 
meters for design of the cavitating 
venturi. 

The familiar flow equation for a 
differential metering device can be 
used as the design basis if the pres- 
sure at the throat is taken as the 
vapor pressure of the fluid: 


W =CA, (29(P; -_ P,) p}? (1) 


For fully developed turbulence the 
entrance coefficient C, of the ven- 
turi is approximately 0.93, as con- 
trasted to values of 0.99 for 


* Meet your authors on page 413. 
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conventional venturis. This is to be 
expected since cavitation is in the 
form of a jet of liquid surrounded 
by a vapor shroud. Consequently, 
not all of the throat area is avail- 
able for liquid as in the case of 
conventional venturis. 


Upper Breakpoint Pressure 


For a given inlet pressure, if the 
pressure at the outlet of the ven- 
turi diffuser is excessive, the ven- 
turi will not cavitate. The outlet 
pressure above which the venturi 
will not cavitate is called the upper 
breakpoint pressure. The system 
should be designed so that the 
pressure immediately downstream 
of the venturi is less than the 
breakpoint pressure. 


If we consider the cavitating 


Nomenclature 


A Area, sq. ft. 

C Entrance coefficient, 
less. 
Diameter, ft. 
Friction losses, lb./ft.’ 
Gravitational constant, 
Pressure, lb./ft.’ 

« Ideal exit pressure, not corrected 
for frictional losses, P, = P.” + 
=F, lb./ft.* 

P.” Upper ga ene on 

P, Pressure immediately down- 
stream of condensation surface; 
when Section (2) is taken at the 
outlet of the venturi, then P,’ is 
the lower breakpoint pressure, 
Ib./ft.* 

P.” Pressure immediately upstream 
of the condensation surface. 

P. Vapor pressure, lb./ft.’ 

W_ Flow rate, Ib./sec. 

p Density, tb./ft.’ 

Subscripts 

i Inlet section of venturi. 

t Venturi throat. 

2 Any section in the venturi dif- 
fuser. 


dimension- 


ft./sec.’ 
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venturi of the sketch, and write 
Bernoulli’s equation between the 
throat and exit, we have: 
P,— ZF = Py + (0/29) (V2 — V4") (2) 

The pressure P,” which actually 
exists at the exit of the venturi is 
related to ideal exit pressure P, by 
frictional losses, or 

Pi’ = P,-Z=F (3) 

By combining the equation of 
continuity W=pA,V,=—pA.V, with 
Eqs. (1), (2) and (3) we get: 
PL” = Py +CXPy—P,) (1—(Di/D) (A) 
However, in most applications, the 
venturi is so designed that 
[1—(D,/D,)*] approximates unity. 
When the venturi cavitates the 
pressure at the throat is equal to 
the vapor pressure or P,=P,,. 
Eq. (4) therefore reduces to: 

PP,” = Po + CP; — P,) (5) 
which is plotted in Fig. 1 for var- 
ious values of C. Eq. (4) can be 
rearranged to yield: 

Py =(P,"-OP)/a-C 6) 
And for a given inlet pressure, 

P, = (P,” — const.) / const. (7) 
According to Eq. (7) it is evident 
that there is an exit pressure P,” 
above .which the throat pressure 
will be greater than the vapor 
pressure, hence the venturi will not 
cavitate. 


Lower Breakpoint Pressure 


As we have already seen, cavita- 
tion occurs as a liquid jet sur- 
rounded by a vapor shroud, with 
condensation taking place as a 
shock at the condensation surface. 
If the downstream pressure is low 
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In Figs, 1 and 2 note that pressures, which are given as lb./sq. ft. in the equa- 
tions, have been converted to Ib./sq, in. for convenience in use. 


enough, the cavitation can extend 
downstream of the diffuser. For 
some applications this condition 
may be undesirable. It is therefore 
necessary to know the minimum 
downstream pressure required to 
confine the condensation surface 
to the diffuser section. 

For the purpose of analysis, we 
assume that a liquid core of 
diameter equal to the throat di- 
ameter is surrounded by a shroud 
of vapor. At the condensation sur- 
face, a shock occurs with the vapor 
abruptly changing to liquid. 

The conservation of momentum 
across the condensation surface 
vields: 

Ay( Py’ — Py’) =(9/9) VsAs(Vi-— Vs) (8) 

Bernoulli's equation taken be- 
tween the venturi inlet and throat, 
and corrected for losses by use of 


ie Be J 
wee 


an entrance coefficient, will give: 
(p/2g) (VF — V4) = CP; —- Pi) (9) 
Dividing Eq. (8) by Eq. (9) and 
bearing in mind that P,’=P,=P.,, 
we get: 

P, — P, Vi(Vi — Vo) 
P, ~ Pp, Vi— V2 
With the aid of the equation of con- 
tinuity V.A,.=V,A.,=V.A,, Eq. (10) 
becomes : 
P,! - P, 
P;-— P, 
(D,/D,)* — (Di/D,)* 
1 — (D./D,)* 


The ‘lower breakpoint pressure is 
defined as the pressure immediately 
downstream of the venturi below 
which the cavitation will extend 
past the outlet of the venturi. With 
Section (2) at the outlet of the 


= 207 (10) 


2c? (11) 


venturi, the pressure at this point 
must be equal to or greater than 
P/ as defined by Eq. (11). Other- 
wise, cavitation will not be confined 
to the venturi. That is, any pres- 
sure lower than this value will re- 
sult in extension of the cavitat- 
ing region beyond the outlet of the 
venturi. The lower break point 
pressure P, can be determined 
from Fig. 2 which assumes that 
[1—(D,/D,)‘] is approximately 
unity, as is the case for most cavi- 
tating venturis. 


A Typical Example 


A liquid whose specific gravity 
is 1.0 and whose vapor pressure 
P, is 85 psig. flows into a reactor at 
10 Ib./sec. Reaction pressure will 
fluctuate between 400 and 500 psig. 
It is desired to install a cavitating 
venturi immediately upstream of 
the reactor to control and meter the 
flow. 

To insure the venturi cavitating, 
the minimum allowable inlet pres- 
sure is determined by Fig. 1. At 
P.’—P,=500—85=415 psig., and 
C=0.93, Fig. 1 yields P,—P,—480 
psig. Therefore, P,—480 +65—565 
psig., which is the minimum allow- 
able inlet pressure to the cavitat- 
ing venturi. Should the inlet 
pressure drop below this value, the 
venturi will not cavitate. Applying 
a safety factor to our system, let 
P,=700 psig., which is sufficiently 
greater than 565 psig. 

The throat size is now deter- 
mined by Eq. (1): A,=10/0.98 x 
1/[2*32.2 (700-85) (62.4/144)]! 

- 0.0819 sq. in. From this we cal- 
culate D = 0.323 in. 

To determine whether the cavi- 
tation region will be confined to 
the diffuser section of the venturi 
we refer to Fig. 2 to determine the 
lower breakpoint pressure. Enter- 
ing Fig. 2 with P, — P, = 700 — 
85 = 615 psig. C = 0.93 and 
D,/D, = 0.15, we find P/ — P, = 
23. Consequently, P’, = 108 psig. 
Because the pressure immediately 
downstream of the venturi is 
greater than the lower breakpoint 
pressure, the cavitation region will 
not extend past the outlet of the 
venturi. 
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Chemical Engineering Fundamentals 


CE Refresher 


EDITED BY R. F, FREMED 


Physical Equilibrium for Equipment Design 


To get more valuable end products, chemical engineers often rely on 


physical separation equipment, 


Are your fundamentals getting rusty? 


JAMES 0. OSBURN, State University of Iowa, lowa City, Ia.* 


ITH the aid of previous installments of this 
CE Refresher series, we now have a reactor 
built and it is operating satisfactorily to produce 
the desired quantities of our product D. Our product 
is made in the simple chemical reaction 
A+B--+C+D 

Now, do you think we are ready to condense the 
stuff that leaves the reactor, run it into drums, label 
it and turn it over to the sales department? 

Not so fast! Let’s see how our product from the 
reactor compares with specifications that have been 
set up by the sales department. They call for a 
minimum of 99% D. 

The report from the analytical lab brings us bad 
news. Instead of pure unadulterated D, they tell us 
we have a mixture of D and other substances: 

¢ Unreacted A and B. 

¢ The C formed along with D. 

¢ Some R and S formed by side reactions, 

¢ X, Y, and Z which were present as impurities 
in the reactants. 


Physical Separations Needed 


Our job is only partly done when we design a 
chemical reactor, Next, we have to design equip- 


*Meet your author on p. 415 
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ment that will separate the various products of 
reaction into relatively pure fractions. 

Sometimes this means more chemical reactions. 
But usually a physical separation—distillation, ab- 
sorption or extraction—is simpler and cheaper. 

As things work out in many plants, more equip- 
ment is used for separations than for reactions, To 
illustrate this, thumb through some back issues of 
Chemical Engineering and glance at some flow 
diagrams, Count the number of reactors and com- 
pare this with the number of process units shown 
for phase separations on these diagrams, A random 
selection gave us these results: 


Reaction Phase Separation 
Process Vessels Units 


TCC for polymer gasoline 2 5 
Aromatics from coal. . . ' 10 
SE 8 
Butadiene......... 15 
Synthetic detergent 3 
Acrylonitrile. . . MW 
Methanol... oar 4 
Catalytic dehydrogenation 7 


Work it out for your plant. Chances are you will 
find that the phase-separation units far outnumber 
the reaction vessels. 


Physical Equilibrium 
for 


Equipment Design 
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Of course, the design of physical-separation 
equipment may not require as much engineering 
time and talent as the complete design of a chemical 
reactor. However, physical-separation units do rep- 
resent a considerable part of the investment in 
modern chemical process plants. Your skill as a 
chemical engineer in the management of this invest- 
ment will depend on how familiar you still are 
with the fundamentals of physical equilibrium. 


Why Review Physical Equilibrium? 


To design a still, an absorber or an extractor we 
need two kinds of data: 

* Physical equilibrium relationships. 
© Rate data, 

The equilibrium relationship gives a limiting 
value, which could be attained with perfect equip- 
ment or infinite time. Rate data tell us how closely 
we approach the equilibrium condition. The displace- 
ment from equilibrium is the driving force for a 
desired change. 

Rate data are no better than the equilibrium data 
used in obtaining them. 


What is Equilibrium? 


This series is about physical equilibrium, We'll 
try to answer some of the questions that come up 
in the design and operation of physical-separation 
equipment. The design engineer might ask himself 
these questions: 

¢ What data do I need? 

* How can I represent the data systematically? 

¢ Are my data any good? 

¢ How can I reduce the amount of data re- 
quired? 
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¢ Under what conditions can a process be car- 
ried out? 

Physical equilibrium deals with the relationships 
between the compositions of phases and the con- 
ditions under which the phases exist. 

Each chemical component in a mixture is called a 
component, If one compound can be formed by re- 
actions between others, and there is chemical 
equilibrium, the number of components is corre- 
spondingly less. But when we talk about physical 
equilibrium, chemical] reactions are ruled out. So 
the number of components in physical equilibrium 
is the same as the number of chemical substances. 

The substances may exist in either solid, liquid 
or gaseous phases. Only one gaseous phase can be 
present, because all gases are miscible. There may 
be two or more liquid or solid phases in equilibrium. 
Each phase is homogeneous and has a definite phase 
boundary. The components are distributed among 
all phases, although some concentrations may be very 
small. 

When we have a condition of equilibrium, the 
things that may change the equilibrium are usually 
changes in temperature and pressure. At equili- 
brium all phases are at a uniform temperature and 
a uniform pressure. 

Sometimes there are variable surface, electrical 
or other potentials. These change the equilibrium. 


Phase Rule Predicts Equilibrium 


To find out what kind of physical equilibrium 
may exist under a given set of conditions, we can 
use the Gibbs phase rule. This rule gives us the 
relationship between the number of components, C, 
the number of phases, P, and the number of degrees 
of freedom, F. The rule is rather simple: 

P+F=C+2 

Using the rule can be made even simpler by plot- 
ting out the possible combinations on a diagram 
such as that shown in Fig. 1 on this page. For ex- 
ample, if we have two components in equilibrium in 
two phases, there are two degrees of freedom. 


Degrees of Freedom: One Component 
> a 


Temperoture ——> 
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For the combinations marked in the impossible 
zone of Fig. 1, the phase rule gives us a negative 
value for degrees of freedom, F’. This means that 
equilibrium cannot exist under such conditions. 


Let’s Define Degrees of Freedom 


On an equilibrium diagram that relates tempera- 
ture, pressure and compositions, for example, there 
are certain characteristics that appear on the dia- 
gram and that are related to the degrees of freedom. 
They are: 


Characteristic Degrees of Freedom 


Point 0 
Line 1 
Surface 2 
Space 3. 
Requires four dimensions A 

Up to now we haven’t defined the term degree of 
freedom. Now l\et’s show what this term means by 
giving some examples. 

In describing an equilibrium condition there are 
certain variables which we must identify. These are 
the temperature, the pressure and the fraction of 
each component present in each phase. 

Fig. 2 is a typical pressure-temperature diagram 
for a pure substance. Sirce only one component is 
present, its composition is 100% in each phase. 
Only the temperature and the pressure can vary. 
At the triple point, marked 0 on Fig. 2, there are 
zero degrees of freedom. At this point, three phases 
are in equilibrium, 

There is only one triple point for these three 
phases, and at this point both the temperature and 
the pressure are definite and unique. We have no 
freedom to choose either the temperature or the 
pressure if we insist on having equilibrium between 
these three phases. Zero degrees of freedom is 
represented by a point. 

One degree of freedom means that we may choose 
one condition—either temperature or pressure. The 
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otner is nxed. This condition is represented by a 
line on Fig. 2. 

Therefore, the number of degrees of freedom is 
the number of independent variables (temperature, 
pressure, phase compositions) that may be chosen 
before the equilibrium is fixed. 

To represent completely the equilibrium between 
two components A and B, we need three dimensions. 
The variables are temperature, pressure and weight 
or mole fraction of A. We can then calculate the 
fraction of B since the sum of the weight or mole 
fractions in any phase must add up to 1.0. 

Instead of trying to work with a three-dimensional 
figure, we hold one of our variables to a constant 
value. This reduces the number of degrees of 
freedom by one. Figs. 3a, 3b and 8c show the kind 
of diagrams that we get. One line on each of these 
diagrams represents the concentration in one phase, 
The other line refers to the concentration in the 
other phase. On the pressure-temperature diagram, 
these lines come together at the critical point, 
known as the critical temperature. 


How to Show Three Components 


Three-component systems are reduced to two 
dimensions by fixing the temperature and pressure. 
This reduces the number of degrees of freedont by 
two. And we use this special form of the phase rule: 

F+P#C 
or, since C is equal to 3, 
F+P=3 

The two remaining variables are two composi- 
tions, and the phase equilibrium is shown in a 
diagram such as Fig. 4 on the next page, The 
existence of three phases gives zero degrees of 
freedom shown by points marked 0 on Fig. 4, Lines 
on the diagram describe one degree of freedom, 
obtained when two phases are in equilibrium. 

Certain areas, labeled 2 on Fig. 4, are for two 
degrees of freedom, obtained with one phase. 

Four components are about the largest number 
for which we try to draw diagrams, For larger num- 


Typical Examples of Two-Component Equilibrium 


Temperoture Pressure 


At Constant Pressure 





Fractional composition ——»> 1.0 0 
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At Constant Temperature 


Fractional composition ——» 1.0 


Pressure 


At Constant 
Composition 


Gos 





Temperature ——» 
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Three - Component System 
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Constant Temperature 
ond Pressure 
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Degrees of 
freedom 














Components A,B,C,0 


An Example of Four-Component Equilibrium 


f° 


Components A,B,C,D 











bers, often encountered in actual physical situations, 
we make some simplifying assumptions to permit 
an analytical treatment. Or we group several com- 
pounds together into a pseudo-component. 

To show four-component equilibrium in two 
dimensions we hold the temperature, the pressure 
and one component constant. This gives us dia- 
grams such as those shown in Figs. 5a and 5b. In 
this case we have held D constant. 


A More General Phase Rule 


The phase rule as we gave it above is based on the 
assumption that all conditions except temperature 
and pressure are constant. Now what can we do if 
there are other variable potentials? 

Well, if we let R equal the number of external 
variables such as temperature, pressure, electric 
potential or magnetic field, the phase rule becomes 


F+P=C+R 
By evaluating R, we can arrive at a statement of the 


phase rule for any particular set of physical condi- 
tions that we may find. 


Fugacity Measures Escaping Tendency 


When a phase exisis at a certain temperature and 
pressure, the molecules of each component are in 








constant motion within the phase. A certain num- 
ber of these molecules manage to leave the phase 
and escape to a neighboring phase. This escaping 
tendency of the molecules in any phase is called the 
fugacity. 

At equilibrium between two phases the escaping 
tendencies of the phases are balanced and the 
fugacity of a component is the same in every phase 
that is present. 

For an ideal gas the fugacity is equal to the 
pressure, and fugacity has the units of pressure. 
For a nonideal gas, the fugacity is calculated from 
the equation that defines it: 


(5) Sal's) 
Pp 0 P 


A correlation of fugacity with reduced temperature 
and pressure was given in a previous installment 
of this CE Refresher series (Chem. Eng., April 
1954, p. 212). 

The fugacity of a liquid is calculated from that 
of the vapor in equilibrium with it. 


Coming: Vapor-Liquid Equilibrium 


Next month our series on physical equilibrium 
continues with a discussion of the vapor pressure 
of a liquid and the relative volatility of two com- 
ponents in equilibrium. 





Need Reprints of This Series? 


You can now get reprints of the first ten sections 
of the CE Refresher series. Price 50¢ each. For fast- 
est delivery just circle the numbers on your Reader 
Service cards inside the back cover. 
Thermodynamics 
Compression-Expansion 
Chemical Equilibrium 


Reprint No, 42 
Reprint No. 45 
Reprint No, 49 





Reprint No. 
Reprint No. 
Reprint No. 
Reprint No. 
Reprint No. 
Reprint No. 
Reprint No. 


Homogeneous Kinetics 
Catalytic Kinetics 

Data Interpretation 
Simple Reactor Design 
Complex Reactor Design 
Catalytic Reactor Design 
Reactor Design Problems 








November 1956—CHEMICAL ENGINEERING 





For surface finish formulation... 


SHELL 
AROMATIC 
SOLVENTS 


with wide variety of evaporation ranges 


These Shell solvents cover a very wide 
evaporation range. Their individual char- 
acteristics satisfy specific requirements in 
a great variety of formulations. Detailed 
specifications are given in a booklet which 
will be sent upon request. 


» 
i 


SHELL SHELL SHELL SHELL 
TOLUENE XYLENE CYCLO-SOL 53 TS-28 SOLVENT 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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SHELL 
XYLENE 


... has an excep. 
tionally narrow dis- 
tillation range, is 
slower drying than 
toluene, 


SHELL 
CYCLO-SOL 53 


an excellent solvent 
with higher flash point 
and slower evaporation 
than xylene 


SHELL 
TS-28 
SOLVENT 
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Light turbine oi!” " 


*% Winner of August Contest 







, Spring ~loaded 
ff checkVvalves. 







Corrosive 
liquid to 
process 


~----Corrosive liquid 


~--— Mercury 


“Liquid Piston” Defeats Pump Corrosion 


An easy way to handle corrosives with controlled volume 
pumps is to interpose a liquid seal between pump and line 


Vance O. Bonnichsen 


Owner, The Chem-Quip Co., Pensacola, Florida. 


The sketch above shows a 
method I have developed for 
pumping highly corrosive liquids 
with positive displacement re- 
ciprocating type piston pumps. 
Frequently we encounter prob- 
lems in handling these materials, 
either because of packing diffi- 
culties or because of corrosion 
of the pump head and body, with 
resultant liquid contamination. 
This also means high mainte- 
nance costs on valves and other 
parts. 

Since the arrangement shown 
in the sketch prevents any con- 
tact of the corrosive material 
with the pump itself, all corro- 
sion problems can be eliminated 
from that portion of the system. 

Essentially, what is done is to 
relocate the suction and dis- 
charge valves from the pump 
head, and place them in the line 
through which ‘the hard-to- 
handle material is flowing. These 
then become spring-loaded check 
valves which allow flow in only 











one direction as the pump piston 
moves through its reciprocating 
cycle, 





The normal discharge, or top, 
opening in the pump head is 
plugged after removal of the 
valves, while the lower opening 
is connected by a loop seal to the 
liquid line at a point between the 
check valves, 

The liquid used as the “liquid 
piston” must be immiscible with, 
and chemically unreactive with, 
both the liquid being pumped and 
the captive liquid in the pump. 
Mercury has been found suitable 
for service as the sealing liquid 
in many cases. Of course, the 
design and sizing of the sealing 
loop depends on the pump dis- 
placement and its discharge 
pressure. It is obvious that it 
must have enough capacity to 
prevent carryover of the sealant 
into the liquid being pumped. 

For the captive liquid it is 
advantageous to use a light tur- 
bine oil or some similar medium 
with good lubricating properties. 
This aids in lengthening packing 
life and almost completely 
eliminates pump maintenance. 

This method of controlled 
volume pumping of highly corro- 
sive liquids has been found 
accurate, while it eliminates 
pump corrosion and _ reduces 
pump maintenance. It can be 
adapted to the handling of toxic 
materials where no leakage at all 
can be tolerated at the stuffing 
box. 





% Winner of September Contest—E. F. Leonard 
“Sampler Handles Liquid Streams Containing Solids” 


How Readers Can Win... 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 


$100 Annual. Prize—At the end of 
each year the monthly winners will 
be rejudged. and the year’s best 
winner awarded an additional $100 
prize. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel means 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd S&t., 
New York 36, N. Y. 
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Automatic Temperature Control 


AS SIMPLE AS A-B-C! 


A nd what could be simpler! 

Just take another look at that rough sketch. 
That’s all there is to it. A simple thermostat — a 
length of tubing ~ a valve. That's all! 


That’s the trouble-free design of the Sarco SELF- 
POWERED temperature control. And each year, 
thousands give accurate service in all industries 
...for firms such as Colgate-Palmolive Company, 
Sinclair Refining Company, Swift & Company. 


These temperature controls are simple, inex- 
pensive, dependable, effective. No highfalutin 
gadgets that take a technician to read and a spe- 
cialist to fix! Self-contained—no exposed mecha- 
nism. Packless. No outside power connections. 
Can be installed by any pipe-fitter. 


And you'll find these temperature controls won- 
derful for about 85% of your jobs...all but those 
few specials that call for elaborate, costly control. 
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Cost? Mighty low! For example, the 4%” size 
is yours for about $100. It’s good economy to 
specify AUTOMATIC temperature control for ALL 
control jobs, not just the big ones. 


SARCO COMPANY, INC. 


Sarco Company, Inc., Empire State Bidg., New York 1, W. Y. 


Please send information on your simple, 
inexpensive temperature controllers: 


C) Self-powered type for use on ___EE 





() Electric indicating type for use on ~~ —__ 





a 





Ne Eee ne ee 


Address 








City. State 





é. 21368 
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Chart Gives Liquid Gradient on Plates 


Ferdinand Rodriguez 


In the calculations for bubble- Table 1--Quantities in Problem 
cap columns an important factor q: iigeld few, wenn oR™ : 
is the liquid gradient h, across le, heed yo od Tie ese 75.1 in. 6 
the plates. An equation for this ‘normal to flow P* $2.95 in. C 
quantity is that of Davies (/nd. Ihe Wen bows of cage By Yay +S 100 - 
Eng. Chem., 39, 774, 1947) which sD ee gues cccee = 80- 
assumes round caps spaced on l,, Free space between risers £ —* 
equilateral triangles: normal to flow 61.1 in, : . — oa” 

Q = ZI CLAM Z nm” — F800 P J ad 

— a 4 

where Z == h, (1.5r 1,4) 4+ Srp; Table I1--Key to Nomograph : : re 4 rs 50- 

C =f (Q, Q/L), and gp = h, ha 3 P4->5 Le 8 yt € 40- 

+h, +a (l, — l,)/l,. C4 Read h, on 7 ‘ S enn z 4 
4 a4 -_ 

A trial-and-error solution is a — x 30- 
necessary for h,. However, the ; ‘ : 4 3 lioo 3 ; 
equation can be rearranged in ‘cami formula,h, = [ «8 ‘ad | 
the form: he , rio ¢s I 207 

; Table I summarizes the dimen- + 2 50 

Q = SQ, Q/L) * gle, r) * jhe 7, B) sions and flow rateofatowerfor [ff 4% ] 
I have constructed a nomograph which we want to find the liquid 0.7 2 
to give a direct solution for h, on gradient. We calculate Q/L = 
this basis (see Fig. 1). Fig. 2 is 100, find h, = 2.5 from Fig. 2, i a 
a supplementary chart to solve and calculate 8 = 2.5 + 2.0 + Fig. 2 





Registered Chemical Engineer (Ohio), Parma, Ohio. 


0.2 








4.7 in. Using Fig. 1 ac- 
cording to Table II we find, for 
r = 11, that h, 
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Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


for more current per circuit...more power per dollar 


Anaconda specifies Enjay Butyl insulation for high-voltage cables be- 
cause this rubber has incredible resistance to ozone. Surpassing the in- 
dustry’s standard three-hour specification test, Enjay Butyl insulation 
used by Anaconda showed no injury after 72 hours of ozone concentration 
tests—24 times longer than specification requirements. Other rubbers 
would deteriorate and crack in a fraction of this time. 

With the help of Enjay Butyl, millions of feet of Anaconda’s cable 
now in use deliver more current per circuit, more power per dollar. 

Perhaps your product, too, can be improved with versatile Enjay 
Butyl. It comes in non-staining grades for white and light-colored parts, 
offers excellent electrical properties, low price and immediate availability. 
For full information, contact the Enjay Company. Complete laboratory a U T y L 
facilities and technical assistance are at your service. 


Enjay Butyl is the super-durable rubber 
Ensay) Pioneer in Petrochemicals with outstanding resistance to aging + 
abrasion « tear « chipping + cracking « 
ENJAY COMPANY, INC., 15 West Sist Street, New York 19, WN. Y. ozene and corona « chemicals « gases 
Other offices: Akron « Boston « Chicago « Los Angeles + Tulsa * heat + cold + sunlight + moisture. 
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Volume of goseous Freon- 142, v, cu.ft. /Ib. 


P-V-T Relationships of Freon-142 


Dale 8S. Davis 


Professor of Engineering, University of Alabama, Tuscaloosa, Ala. 


To express the pressure-vol- 
ume-temperature relationships 
for monochlorodifluoro ethane 
(Freon-142), a material used in 
heat pumps, Riedel (Z. fir die 
gesamte Kiilte Industrien, 48, 
105, July 1941) gives an equa- 
tion which, on _ substituting 
English for metric units, be- 
comes: 

4 202,000 _ 
4 


> 


where v = volume of 1 Ib. of gas, 
cu. ft.; 7 = absolute -tempera- 
ture, °Rankine; and p = abso- 
lute pressure, psia, 

The nomograph above solves 
this equation conveniently. What 
is the volume of 1 lb. of gaseous 
Freon-142 if the pressure is 2 
psia. and the temperature is 20 


vo = 0.1067 








F.? The broken line shows the 
volume to be 25.5 cu. ft. per Ib. 
under these conditions. 


Safety Kink in Using 
Glass Tubing 


T. L. Brown 

Research Chemist, Technical De- 
velopment Dept., Cutter Laborato- 
ries, Berkeley, Calif. 


On occasions when the chemi- 
cal engineer must use glass 
tubing and thermometers in the 
pilot plant, inserted in the usual 
way through rubber stoppers, it 
is well to recall the nasty cuts 
that can result from careless in- 
sertion in the stopper hole. 








A safe way is to select a cork 
borer (or end-sharpened thin- 
wall metal tube) which is just 
slightly larger internally than 
the outside diameter of the glass 
tube or thermometer. Bore the 
hole in the customary way and 
push out the rubber core from 
the boring tool while it is still 
inserted in the stopper. Then in- 
sert the glass tube through the 
boring tool (from the side oppo- 
site the handle) and withdraw 
the tool, leaving the glass in 
place. 


Two Ways to Stop 
Gage Glass Breakage 


Paul C. Ziemke 
Maintenance Engineer, Oak Ridge, 
Tenn. 


Some years ago we were faced 
with a problem of breakage of 
5-ft. long gage glasses installed 
in the ends of a bank of 39,000- 
gal. storage tanks. Although the 
circumstances were somewhat 
unusual, it is likely that others 
may face the same difficulty— 
and probable that the same solu- 
tions will cure the trouble. 

The plant itself was subject to 
rough Canadian winters and as 
a consequence the tanks were 
buried under 8 ft. of soil and in- 
stalled with one end extending 
through the concrete wall of the 
pump house. A 4 x 4-ft. recess in 
the concrete wall above each tank 
gave ready access to the man- 
holes. The arrangement made it 
easy to connect the necessary 
piping for filling and emptying, 
and also easy to get at the man- 
holes for periodic cleaning opera- 
tions. Gage glasses 5 ft. long 
were installed in the inner ends 
of all tanks so as to be visible 
from inside the pump house. 

However, the gage glass ar- 
rangement was unsatisfactory 
owing to frequent breakage due 
to expansion and contraction, 
coupled with vibration set up by 
the pumps. 

The situation was improved 
by cutting a section out of the 
middle of each glass and in- 
stalling a flexible section of 
heavy-duty hose which was made 
tight with Glyptal cement and a 
pair of brass hose clamps. 

Later on, additional tank 
capacity was needed to take care 
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Glascote glass-lined reactors give you more years of 
positive protection against 
corrosion and contamination 


e In corrosive processes, you'll find Glascote’s glass- 
lined heavy-duty reactors provide extra years of pro- 
ductive, trouble-free service. And product purity is 
assured — ever free of metallic contamination because 
Glascote’s highly chemical-resistant, acid-alkali glass 
offers great versatility of products to be processed. 
Glascote also gives you non-stick glass for polymer 
production, such as polyvinyl chloride, polyvinyl ace- 
tate and.synthetic rubber. (Glass-lined storage vessels 
are also offered for both types of processing.) 

Glascote can meet your specifications for large, 
heavy-duty reactors. Complete line is equipped with 
exclusive leak-proof mechanical seal, agitator and baffle 

. in capacities up to 4000 gallons and larger. Internal 
and jacket pressures to meet your specifications. 


» * Exclusive rotary 
mechanical seal 


Glascote’s exclusive rotary, mechanical 
seal design provides two major advan- 
tages to users of glass-lined equipment 
requiring either high pressure of vacu- 
um, (1) Eliminates leakage under pres- 
sure (toxic or explosive conditions), and 
reduces maintenance, (2) Permits effi- 
cient use of higher eperating pressures 
and prevenis contamination of vessel 
- contents. 
Our standard one year guarantee continues to 1 a Outstanding features include glass- 


apply to all Glascote glass-lined products. .. hed i ba coated gland insert, glass-coated agi- 
ed Fe hen tator shaft, and Teflon packing. 


Glascote Ask the representative who calls on you for all the facts about 
Glascote products —- reactors, storage tanks, columns, conical 


ro ae. ee rotary dryer-blenders, receivers, condensers and accessory prod- 
ucts. Or, if refer, it i 5 . 
seers a Eondas yc aunen Ph a Seaton 
New York ¢ Philadelphia ¢ Union, N. J. ¢ Chicago « Cleveland 
Dayton ¢ Houston ¢ Los Angeles 
Export Sales: A. 0. Smith Corp., International Division, 
Milwaukee 1, Wis. 


A subsidiary of Rotate Corporation 


World’s largest manufacturer of glass-lined steel products 


CuemicaL Encingeerinc—November 1956 











234 








PLANT NOTE BOOK... 


of increased business. The new 
tanks were ordered with special 
gage-glass connections instead of 
the one-time standard single 
gage glass. The new specifica- 
tions called for two gage glasses, 
each one measuring half the tank 
contents. These were installed 
staggered and overlapping at the 
tank center so as to measure 
levels over the entire diameter. 


Calculating Blends of 
Sublots of Material 


Richard L. Hunter 
Chemical Engineer, Towanda, Pa. 


Suppose we wish to mix several 
components having different 
physical values to produce a 
blend of a desired value. As- 
sume that moisture content is 
the criterion. The method to be 
described is more versatile than 
previously used methods, since 
it can take care of any number 
of components. 

There are three simple steps: 

1. Multiply the desired final 
weight by the desired value of 
moisture to find the number of 
“moisture units” in the blend. 

2. Multiply the available 
weight of each component by its 
moisture content to find the 
“units” available in each. 

3. Combine the “units” of the 
various components to match the 
desired blend “units.” 

Ordinarily there will be a 
large number of possible blends 
which will give the desired num- 
ber of blend units, but usually 
some controlling factor such as 
cost will indicate the best blend. 
Assume our most expensive ma- 
terial has the least moisture. 

Example—We want to blend 
1,000 lb. of material, to contain 
15% moisture. Our four com- 
ponents are available in weights 
and moisture contents as fol- 
lows: 800 Ib., 5% ; 600 Ib., 10%; 
400 Ib., 18% ; and 200 Ib., 20%. 

Step 1—15 x 1,000 = 15,000 
“units” needed for the blend. 

Step 2—Available materials 
contain 5 x 800 = 4,000; 10 x 
600 = 6,000; 18 x 400 = 7,200; 
and 20 x 200 = 4,000 “units.” 

Step 3—We will use all the 
cheaper 18 and 20% material to 
get 11,200 “units” and 600 Ib. 
From the other two sublots we 
need 400 Ib, and 3,800 “units.” 








Use of simultaneous equations 
shows we need 360 Ib. of the 19% 
material, and 40 lb. of the 5% 
material. 

The final result then consists 
of 200 lb @ 20% = 4,000 
“units”; 400 lb. @ 18% = 7,200; 





360 Ib. @ 10% = 3,600; and 40 
Ib. @ 5% = 200. The total is 
1,000 Ib. and 15,000 “units.” 

This method becomes more 
difficult with more sublots, since 
juggling of units is needed, but 
is easy after practice. 
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Testing Metals in Glass-lined Vessels 


Kenneth Kelly 
Chemical Engineer, Delmar, N. Y. 


Information appears not to be 
available on the technique of in- 
serting corrosion test specimens 
in glass-lined kettles. This is not 
a usual requirement, but some- 
times it becomes necessary, 80 
other engineers may find use for 
the two satisfactory methods 
we have developed. 

Utility of the methods is most 
likely when determining suitable 
construction materials for pos- 
sible replacement of existing re- 
actors, or for future large-scale 
expansion. 

Usual exposure time for such 
corrosion tests is 2 to 8 months 
under actual service conditions 
before it is possible to recom- 
mend materials for major units. 
However, process piping and 
accessories such as coils, agita- 
tors and thermowells can be 
specified on the basis of labora- 
tory corrosion tests in glassware, 
with exposure to one or more 
charges. 


The sketch shows the two 


methods. The first involves wir- 
ing the specimen to the under 
side of the center post of the 
agitator, making sure the wire is 
of the same material as the 
specimen to prevent possible 
galvanic action. Teflon thread 
and glass fiber rope can be 
wrapped around the agitator 
blades as added protection. 

If wire cannot be used, or 
several samples require testing, 
then the specimen can be sup- 
ported with a 2-in. Hastelloy C 
pipe clamp bolted to the baffle 
arm and encased thermowell. The 
righthand sketch shows such a 
clamp, with welded-on sample 
holder. Teflon tape (made by 3-M 
Co.) is first wrapped around the 
baffle to prevent shock and pos- 
sible cracking of the glass as the 
clamp is pulled up snug only. A 
preliminary check before start- 
ing the run can be made by ro- 
tating the agitator for 5 min., 
then re-entering the kettle to 
check the specimen holders. 
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HIGH CAPACITY 
CLEAN DISCHARGE 
WITH 


EIMCO PAN FILTERS 


Greater filtering capacity, cleaner discharge and 
superior washing and drying make the Eimco Pan 
Filter a highly efficient unit. 

Each pan functions as an individual filter with feed, 
wash, dry and discharge cycles. The pans may be jet 
washed from the bottom, assuring a clean media 
during every revolution. 

Eimco Pan Filters can be constructed from a wide 
range of materials to ensure long life and low main- 
tenance when processing corrosive slurries. Materials 


Detail of Eimco stainless-steel pan-filter 
showing flexible vacuum and blow con 
nections to each pan. These are exclusive 
features on the Eimco Pan Filter — par 
ticularly advantageous when the slurries 
filtered require periodic clean-outs of in- 
ternal parts. 


such as rubber, plastic and many others may be 
bonded to the surface of the metal construction for pro- 
tective coating or to prevent product contamination. 

Pan filters are available in a variety of sizes from 
10 to 500 square feet of filter area, 

These and other outstanding features listed below 
in a comparison with table filters, make the Eimco 
Pan Filter the most practical and efficient horizontal 
type vacuum filter available. 





TABLE FILTERS 


Cake Discharge Heel of cake remains on media. 


EIMCO PAN FILTERS 
Clean, full cake discharge. 





No clear separation of wash. Cake 
remaining on media carries liquor past cake 


Washing 


Absolute separation of wash. 


discharge point, diluting the strong filtrate. 





Becomes blinded easily. Must stop to remove 
cake and wash. (Phosphoric acid operation 


Media 
requires considerable downtime.) 


Media kept clean through wash during 
each cycle. Downtime minimum. 





Removing, 


Repairing Media Difficult repair job. 


Media on each pan is easily and quickly 
changed or repaired. 





Let Eimco engineers consult with you on your fil- 
tration problem. For years they have made it their 


business — through research — to offer better liquid- 


solid separation through filtration. 


THE EIMCO CORPORATION 


Sait Lake City, Utah—U.S.A. 
ww "Fesadeom Cont Teton tones Voosoover Londo 
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How many of these J. T. Baker tonnage 











ALL THE COPPER, NICKEL AND COBALT ComPpouUNDS listed 
above are manufactured by Baker in tonnage quantities to exacting 
standards. They are economical to buy and economical to use. 







Note particularly the low limits of important impurities as defined by 
specifications or indicated by typical analyses. Why not put Baker 
Purity by the Ton to work in your plant? You may find you can sim- 
plify your process by eliminating one or more purification steps—by 
reducing the number of variables—or by saving valuable testing time. 









In relation to grade you can count on low initial cost — controlled 
purity — and economy-of-use, You can specify these Baker tonnage 
echemicals with confidence for a wide range of large scale industrial 
applications. May we quote, on your requirements? 
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PURITY BY THE TON 





chemicals do you need for production use? 
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The chart shows the wide variety of heavy metal compounds Baker 
supplies in tonnage quantities, and the quality grades available. 


FREE REFERENCE FILE also contains availability charts of 
Baker Light Metal Compounds, Acids (Inorganic, Organic, Acid 
Anhydrides) and complete price schedules. For your copy send 
letter or postcard. 


* ie # Keke Chemical Co. 


REAGENT ROY - FINE + INDUSTRIAL 
Phillipsburg, New Jersey 


~for Ube 















You and Your Job 


EDITED BY H. T, SHARP 





Cc. H. GREENEWALT 
E. L. du Pont de Nemours Co. 


$642,619 


CHARLES A. THOMAS 
Monseanto Chemical Co. 
$220,000 


Why Are They Worth So Much? 


N 1955, SEVERAL DOZEN chemi- 
| cal process industry firms— 
ranging from oil refiners to drug 
makers, from plastics producers 
to fertilizer manufacturers— 
paid at least one top officer $100,- 
000 or more. A handful of these 
men is shown above. 
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Here are a few of last year’s $100,000/yr. men in the chemical industry: 


MORSE G. DIAL 
Union Carbide & Carbon Corp. 
$262,500 


NEIL H. McELROY 


Procter & Gamble Co. 
$320,317 





You wouldn’t be human if you 
didn’t wonder why their com- 
panies consider these men worth 
so much. What is it about these 
top-level jobs that men who can 
fill them take title to such hand- 
some rewards? This question is 
worth pondering whether you 
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F. J. EMMERICH 
Allied Chemical & Dye Corp. 
$125,000 





JAMES HILL Jr. 
Sterling Drug, Inc. 
$151,454 





yearn for those rewards—and 
the duties entailed—or not. 


It’s the Vital Spot 


The job at the top of any com- 
pany’s hierarchy, the job of the 
chief executive, is the most vital 
post in the firm. A poor per- 
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TURBO-MIXER 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


Power 
properly 
applied with 
TURBO 


on the job 


@ ECONOMICAL 
FIRST COST 


® MAXIMUM 
PRODUCTION 
EFFICIENCY 


® LOWEST 
OPERATING 

AND MAINTENANCE 
costs 











High Viscosity Resin Dissolving Versus Low Density Slurry Blending. 


In designing a mixer, service requirements determine the size and location 
of the impeller. But—it’s the design of the impeller itself that determines 
effective power utilization, 

Not only is every Turbo-Mixer designed to meet service requirements, 
but every Turbo-Mixer has the right impeller for optimum mixer efficiency 
with minimum power requirements, 

The proper balance of mixer selection and impeller design requires the 
application of theoretical knowledge and practical experience—years of 
experience gained from successful operating installations. This knowledge 
and experience in the design of process industry mixers is your assurance 
of “headache free” production and lower costs in the long run with Turbo 
on the job. For complete information, call or write today. 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. LaSalle St., Chicago 90, Illinois + Offices in all principal cities 
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YOU & YOUR JOB... 


**A look at the job and at the man behind that 
$100,000 paycheck shows why.” 


formance by the man who fills 
that post can do the firm greater 
and more lasting damage than a 
bungled job anywhere down the 
line. This is simply because the 
decisions that logically fall to 
the chief executive are more 
far reaching and of greater im- 
portance to the company than 
decisions made by others in the 
firm. 

From his perch at the top of 
the organization chart, the chief 
executive has the best view of 
the interplay among the many 
groups that make up the com- 
pany. He also has the best view 
of the course the company is fol- 
lowing—or should be following. 

Since he has the best view in 
both directions, he’s held re- 
sponsible for calling the signals 
among the company groups and 
for keeping the entire organiza- 
tion heading toward the proper 
goal, No one in the company is 
in a better position to make 
needed decisions in such matters. 

A look behind those $100,000 
paychecks at both the job and 
the man needed to handle it will 
show why companies are willing 
to put such a price tag on his 
services, 


The Job You Can't Describe 


As J. Elliot Janney, a psy- 
chologist turned management 
consultant, points out in an 
article on company presidents,” 
it’s virtually impossible to set 
down a definitive description of 
the job of the chief executive. 
Content, emphasis and impact of 
the job will vary as much with 
the personality of the man who 
holds it as with any other factor. 

To further fog our lens and 
hinder our focusing on the top 
man and his job, there are 
cogent arguments for viewing 
the job of chief executive as 
being simply too big to be filled 
by any one man. 

In his excellent book, “The 
Practice of Management,” 
(Harper & Brothers, New York, 
1954) management consultant 
Peter Drucker details this rea- 
soning. Drucker notes that many 


~@ Horvard Business Review, May- 
June 1952, p. 59. 








successful companies actually do 
use a team of top executives to 
perform the duties of the post 
—although only one of the team 
members holds the actual title. 

For our purposes we can de- 
fine the chief executive’s job as 
that job in a business organiza- 
tion that is charged with final 
responsibility for all basic de- 
cisions on the initiation, conduct 
and continuation of current and 
future operations. 

In a given company the actual 
chief executive may be the presi- 
dent or he may be the board 
chairman, head of the executive 
committee, head of the finance 
committee or, as sometimes hap- 
pens, one of the vice presidents. 
The chief executive may even be 
the team that Drucker urges. 
Whoever or whatever shoulders 
final decision-making respons- 
ibility fits our picture of chief 
executive. 


Making the Plans 


Activities of the chief execu- 
tive typically break down into 
three categories: Planning, ex- 
ecuting, appraising. 

His first responsibility is to 
think through and develop the 
over-all objectives for the com- 
pany. The basic decisions on the 
organization structure needed to 
attain these objectives are also 
his. Finally, he has to approve 
the plans that are developed to 
reach them. 

Rarely are such plans simply 
brought to him for his imprima- 
tur. Particularly when major 
moves are contemplated, the 
chief executive has likely con- 
tributed at every step of plan- 
ning, from determining how and 
where to raise the money to set- 
ting the completion date for the 
project. 


Doing and Reviewing 


In the executing category, the 
chief executive’s biggest job is 
communication. He has to make 
sure that his management people 
know the objectives of the firm 
and he has to insure that they 
keep him informed on what’s 
being done to attain these goals. 
He has to ask the right questions 





of his executives that they know 
what’s expected of them. 

Akin to communication is the 
grooming of future managers 
for the business. It’s part of 
the job of the chief executive to 
educate his managers. He should 
see that they have opportunities 
to increase their effectiveness, 
to prepare for future respons- 
ibilities. He arbitrates conflicts 
among them and helps them co- 
ordinate the activities of their 
individual groups. 

Appraisal is a constant duty. 
Objectives, programs, personal 
need review with every new de- 
velopment. Often he may not do 
this personally, but he is charged 
with seeing that it is properly 
done. And when business-defin- 
ing objectives, company-wide 
programs and top-executive per- 
sonnel are involved, the bulk of 
this chore falls to him. 


Being the Firm’s Face 

In addition, the chief execu- 
tive has to function as “front 
man” for the company. He is 
expected to represent the com- 
pany to its employees, stock- 
Holders and the general public. 

This usually involves officiat- 
ing at company social functions, 
answering questions and shaking 
hands at the annual stockhold- 
ers’ conclave, addressing man- 
agement associations or similar 
groups, visiting plants and 
branch offices, meeting impor- 
tant customers, talking to se- 
curity analysis, serving on com- 
mittees in civic, charitable or 
educational groups and countless 
other time-eating chores. 


It’s a Lonely Job 


But with all of these functions 
spilling over the typical chief 
executive’s schedule, and with 
all the contacts with other people 
that such functions entail, lone- 
liness is generally the lot of the 
top man. 

“Isolation of command” is the 
term the military use to de- 
scribe this paradox. Try as he 
may to prevent it, a wall sud- 
denly springs up between the 
chief executive and many of his 
former associates when he takes 
over the top job. He finds that 
he just can’t be one of the boys 
again. 

This isn’t helped by the fact 
that words and actions of the 
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The MIKRO Rotary Airlock provides an ideal method of feeding 
free-flowing materials under pressure or vacuum, while sealing 
sag in air or gas from passing on with the material. 


6-VANE ROTOR ove A precision-built rotary valve, the MIKRO Airlock continuously 
with plastic, rubber, or feeds materials from an'upper chamber into a lower one by 
other replaceable vanes, gravity. The vanes of its rotor provide a seal which prevents 

leakage of air or gas from the upper chamber into the 
12-VANE ROTOR lower chamber, or into the atmosphere. 


designed for use as a Applications of the MIKRO Rotary Airlock are many and 

feeder, furnished with SOLID 8-VANE ROTOR extremely varied. It can be used at the discharge of a pulverizer 

= =, — furnished in cast iron, or a dust collector. It can also be used on the discharge of a 

satale ealieaia, Cs ae Se steel, blender or mixer to regulate the flow of material from the unit. 

p ’ it can likewise be used as a feeder to control the rate of flow 

from a storage bin or hopper, or as a feeding mechanism to a 
pulverizer, a pneumatic conveying system, mixer or blender. 
The MIKRO Airlock is available for low or high pressure use, 
with capacities varying from 100 to 15,000 Ibs. per hour 
depending upon rotor speed and density of material handled. 
Furnished with various types of rotors and vanes to meet 
specific requirements. 


SEND FOR new MIKRO Rotary Airlock Bulletin 
ikro- PULVERIZING MACHINERY DIVISION 
METALS DISINTEGRATING COMPANY, INC. 


55 CHATHAM ROAD SUMMIT, New JERSEY 
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YOU & YOUR JOB... 


**Most firms need at least one man ready to fit 


into the top job every decade or so.” 


chief executive carry a lot of 
weight. Naturally, this helps 
him get things done, but it can 
be a terrific burden since people 
in the organization, particularly 
those at lower management 
levels, often “read” meanings 
into the most casual words and 
actions of the top man. 

Silly? Sure it is, but such 
misinterpretations are frequent. 
So even with his top officers the 
chief executive finds that he has 
to be careful of what he says 
and does, They tend to weigh 
every problem, every decision on 
the scale of their own interests. 


The Backstop’s Gone 

In the lower echelons it’s 
fairly easy to find somebody at 
your own level with whom you 
can talk over common problems. 
Or, if you're really stuck, you 
can seek advice from your boss. 
At the chief executive level there 
are no others, at least none with- 
in the company. And there isn’t 
any boss to give advice either. 

In a recent discussion of this 
aspect of the chief executive's 
job, Business Week* quotes one 
fairly new president: “It’s one 
thing to be the guy who votes 
on a proposition or who briefs 
the president before he makes a 
decision, it’s something else 
again when you're the guy that’s 
got to make the decision. Oh, 
sure, your assistants get the 
facts for you, but it’s your neck 
if that decision turns out 
wrong.” 

And another: “The view from 
the president's office is a lot dif- 
ferent than one from the window 
of a department. Decision-mak- 
ing was a cinch when I had a 
backstop. Now there’s no back- 
stop—and the decisions are more 
far-reaching.” 


They All Want Something 


These aspects of his isolation 
may bother the chief executive, 
may make him take steps to 
bridge the gulf between his posi- 
tion and the rest of his organ- 
ization. But one thing will hold 
him back: Too many people want 
things from him, 


* June 9, 1956, p. 118. 
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All his subordinates have read 
articles on how to sell their ideas 
to the boss. He knows that he 
needs their ideas, but he also 
knows that he has to be wary 
about being “sold.” Most of his 
subordinates want to advance 
their position, and he’s the one 
who can do it for them. 

The chief executive is also apt 
to be a target for major cus- 
tomers hunting for better serv- 
ice or lower prices. This is par- 
ticularly true in the small or 
“middle-size” firm. 

Suppliers, too, court his at- 
tention. A word from him 
naturally carries weight with the 
purchasing department. And the 
supplier knows that this weight 
can push an order his way. 

To the solicitor, the chief ex- 
ecutive is a money-tree to be 
shaken for any need, As Dr. 
Janney puts it: “There is a cul- 
tural lag on the part of many 
individuals who still think of the 
company president in terms of 
the millionaire entrepreneur of 
a bygone generation who was 
able and willing to give princely 
endowments. They fail to realize 
that most are ‘high-priced hired 
help whose take-home pay is 
very limited after taxes in rela- 
tion to the position they are sup- 
posed to maintain.’” 

Generally, all of these pres- 
sures are applied subtly—but 
constantly. The chief executive 
feels them in his social life as 
well at the office. They make his 
isolation a grim necessity. It’s 
the only way he can get on with 
his work. 


Need One Often 


A recent study of some 460 
companies in all fields* shows 
that about two-thirds changed 


* Business Week, June 9, 1956, p. 110. 





presidents in the past 10 years. 
A third brought in a new presi- 
dent since 1950. 

And, despite a fair number of 
exceptions, men who take on the 
top job aren’t likely to remain 
there too long. Typically, they 
enter the post in their late fifties 
and with compulsory retirement 
plans, attractive pension pro- 
grams and what not, they move 
out at 65. 

This means that most firms 
need at least one man ready to fit 
into the top job every decade or 
80, 


What Do They Look For? 


What type of individual do 
companies look for when they 
need a chief executive? 

Usually, he’s well into middle 
age, has a college degree (likely 
a technical degree), has held 
about a dozen different job titles 
in his career, has had several 
years seasoning in a top-level ex- 
ecutive post, likes people and, 
above all, can get things done— 
done right and on time. 

His key quality is almost sure 
to be a knack for encouraging 
co-workers to greater efforts. 
Many, if not most, of his deci- 
sions have to be made on the 
basis of information abstracted 
for him by his subordinates. 
Since responsibility for the de- 
cision is his alone, the chief ex- 
ecutive needs the best efforts of 
his subordinates to be successful. 

No matter how skilled he is 
at planting, deciding or review- 
ing his company’s progress, if he 
can’t spur his co-workers to do 
the best job that’s possible, he’s 
under a handicap that won't 
easily be licked. 


What Are the Rewards? 


The responsibilities, duties, 
isolation and the frustrations of 
the chief executive’s job are 
literally on only one side of the 
coin. As we noted at the begin- 
ning, the rewards paid men who 


Next Month: What New Books Are Worth Your Time? 


This year has produced a fine crop of helpful books for the engineer 
interested in growing into management. In December, You & Your Job 
will look over this harvest with you. You'll see which are worth reading 
and which can be passed by and what’s good and not-so-good in each. 
This winnowing will help you set up a reading program that can make 
you better informed, better prepared for promotion. 
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POWELL 
Lubricated Plug 
VALVES 


GEAR OPERATED PLUG VALVE (Sectional), 
6” and larger, Flanged Ends, 200 

Pound W.0.G. Semi-Steel and A.S.A. 

150 or 300 Pound Steel, 


BOLTED GLAND TYPE. 6” to 12” 
200 Pound W.0.G. Semi-Steei and 
A.S.A, 150 or 300 Pound Steel. 
May easily be converted to gear 
operation by remov- 

4 j ing stop collar and 
installing a pack- 

aged self-contained 

gear unit, 





“ 
: 


| POWELL 


SCREWED GLAND TYPE 
(Sectional). i” to 4”, 
Flanged Ends. Wrench 
operated. 200 Pound W.0.G. 
Semi-Steel and A.S.A, 150 
or 300 Pound Steel. 


Powell Lubricated Plug Valves maintain our 110-year tradition of quality and 
precision. Only the finest available materials are used. And painstaking quality 
control is rigidly enforced through each and every step of manufacture. PERFORMANCE 


Features include quick and positive operation—just a quarter-turn to open or 
close. Lubricant grooves surrounding each port provide a positive seal when the 
valve is closed. In an open position, seating surfaces are not exposed. 





Valve users who want one source of supply for lubricated plug as well as all 

types of bronze, iron, steel and corrosion-resistant valves will want full details 

on Powell Lubricated Plug Valves. VERIFIED 
Available in Steel and Semi-Steel through distributors in principal cities. If 


none is located near you—or if you need help on valve problems—write direct to BRONZE, IRON, STEEL 
AND CORROSION- 











Ths Wm. Powell Company, Cincinnati 22, Ohio... 110th VEAR resistant valves 
‘The sounte ok supply kon. all, valve needs! 
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YOU AND YOUR JOB 


can handle this job are often 
pretty impressive—at least 
they’re impressive before taxes. 

A bigger income is only one 
of the rewards, albeit the only 
tangible one. Greater scope of 
work, more freedom of action 
and enhanced prestige are also 
important. 

Opportunities to launch new 
ideas and to observe and take 
part in the development of other 
mgnagement men, less red tape 
to get in the way of his move- 
ments and to thwart his ideas, 
the power and trappings of the 
job itself are all sources of grati- 
fication to the chief executive. 





STUDY JOB CONTENT 
. . +» To Free Engineers 


Do you feel that you spend too 
much time doing routine, sub- 
professional work? Many engi- 
neers can point to a score of 
tasks that they have to do which 
could adequately be done by a 
non-engineer working under 
proper supervision. 

Companies, too, have recog- 
nized this, but until recently few 
have done anything about it. 
Now, the real scarcity of inex- 
perienced engineers and the rela- 
tively high salaries they com- 
mand are forcing companies to 
give this problem serious study 
— to take steps toward solving 
t. 

One solution involves the tech- 
nician. These graduates of tech- 
nical institutes and apprentice 
programs have demonstrated 
their worth many times. It is 
estimated that some 40,000 to 
50,000 engineering technicians 
are needed annually. But less 
than 4,000 graduated from tech- 
nical institutes last year. Though 
enrollments are up and more 
graduates are expected in the 
coming year, the demand, too, is 
expected to increase. 

Salaries for these technicians 
start at about $375-390 per mo. 
—not too much below that paid 
for a BS engineer fresh from 
college. 

Another solution, used by 
DuPont and a number of other 
chemical firms, relieves the engi- 
neer of many of his clerical 
duties by providing telephone 
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answering, dictation and typing 
services. Engineers in super- 
visory jobs are sometimes as- 
signed non-technical administra- 
tive assistants to help with such 
chores as preparing budgets, as- 


signing help to other engineers, 


keeping track of vacation time 
and other paper work. 

These and similar measures 
have met with near-unanimous 
applause from engineer and 
company alike. One engineer 
summed up the feeling of a good 
many others when he told us: 
“If it weren’t for the help I get 
from my two technicians and the 
clerical services the company 
gives me, about a third of the 
work I do just wouldn’t get done. 
Besides I feel like I’m doing an 
important job when the company 
give me help. I’ve worked in 
places where I was just a num- 
ber to management, here I’m 
not.” 


RESPONSIBILITY 
. « « Sans Authority 


“How can we get our fore- 
men to do a better job?” This 
old chestnut has been discussed 
and debated at management 
meetings since the building of 
the pyramids—with little ap- 
parent success. But a_ recent 
study of the American Manage- 
ment Association’s Supervisory 
Development Service indicates 
that the answer may be a simple 
“Let them.” 

The AMA group found that 
many companies simply expect 
more from their foremen that 
they're willing to let them do. 
This paradox results from a fre- 
quent failure to give these men 
authority commensurate with 
their responsibility. 

Here’s a typical finding from 
the 66-company study: More 
than 80% expect foremen to dis- 
cipline employees but less than 
50% permit them to demote or 
discharge for cause and only 
about 85% allow foremen to 
award merit raises. 

Except in the handling of em- 
ployee grievances, an area in 
which most firms do grant him 
the needed powers, the forman’s 
authority generally lags far be- 
hind the responsibilities as- 
signed him. Rare, too, are the 
firms that let him participate in 








planning the programs he’s ex- 
pected to carry out. 


COLLEGE CRISIS 
. « » Too Many and Too Few 


The country’s engineering 
educators have a tough problem. 
Faced with a doubling of engi- 
neering enrollment in the next 
decade, they also have to con- 
tend with staff losses to industry. 

Earlier last summer, at the 
annual meeting of the American 
Society of Engineering Educa- 
tors at Ames, Iowa, faculty heads 
heard the University of Illinois’ © 
Ross J. Martin predict that fall 
enrollments will probably climb 
from last year’s 243,390 to 
486,000 in 1967. In 1969, Martin 
reckoned, the nation will have 
over half a million engineer- 
ing students. 

Martin also warned them that 
his estimates may well turn out 
to be conservative, since he as- 
sumed that the percentage of 
the population in the 18-21-year- 
old group who enroll in college 
will remain constant at 34%. Ac- 
tually the percentage has been 
steadily rising since 1950. 

Rising enrollments and their 
attendant problems—lack of 
funds, classroom space and liv- 
ing space—need only keep the 
deans up half the night, however, 
since they have another problem 
to worry about till morning. A 
two-year study of the migration 
of faculty members to and from 
industry reveals a net loss to 
the schools of 3.2%. 

Based on 93 colleges with a 
total of 126,000 engineering stu- 
dents, the study showed that in 
the 1954-55 and 1955-56 school 
years 324 men left industry for 
the campus while 495 headed in 
the opposite direction. This left 
the schools with a net loss of 171 
trained men. 

As you’ve probably guessed, 
the salary differential was the 
chief reason given for the loss. 
About 80% of the schools called 
it the primary factor. 

This fall the colleges report 
that they’ll have to find some 120 
professors, 200 associate pro- 
fessors, 450 assistant professors 
and 580 instructors. And, since 
practically all of these new men 
must come from industry, their 
prospects aren’t bright. 
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There’s 


Maximum protection against moisture, acid, alkali 
and heat is built into the Allis-Chalmers line of 
chemical motors. This results in fewer motor stop- 
pages, uninterrupted processing, and more profitable 
plant operation. 


Special safeguards against breakdowns are stand- 
ard on Allis-Chalmers chemical motors: 


1. All exposed components are of cast iron. 


For Fast Delivery, check Allis-Chalmers first! Chemical motors 
ore available in all standard enclosures. Shown here is a totally- 
enclosed model powering an agitator in a midwestern chemical plant. 


ALLIS-CHALMERS 











continuous processing 
with Allis-Chalmers 
chemical MOTORS 


2. Hex head cap screws, Parkerized for cor- 
rosion resistance, are used throughout. 

3. Stator gets five dips-and-bakes in extra- 
insulating varnish... followed by two coat- 
ings of enamel. 

Find out more about the “MORE” in Allis-Chalmers 
motors by contacting your nearby A-C office or dis- 
tributor, or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 
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from gas mantles to nuclear fuels... 


Lindsay relies on Stainless Steel — 
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to process corrosive rare earth solutions 


ft gt 


Linpsay CHEMICAL CoMPANY started to manu- 
facture gas lamp mantles in 1902—using thorium 
nitrate obtained from monazite sand. The atomic 
energy program changed things in a hurry, and 
today 95% of Lindsay’s production is devoted to 
rare earth and thorium chemicals, 

Rare earth processing requires lots of nitric, 
sulfuric and phosphoric acids. Just handling these 
corrosive acids was a big problem until the intro- 
duction of Stainless Steel, and today this valuable 
metal is widely used at Lindsay for piping, valves, 
pumps, tanks, centrifuges and filters. No other ma- 
terial can do the job so well. 





Nothing can equal Stainless Steel for its com- 
bination of properties: corrosion resistance, surface 
smoothness and density, strength and ease of 
fabrication. Think of Stainless when you design. 
Think of USS Stainless when you buy. 











UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE GIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 











From the filters, solution goes to these Stainless Steel 
steam-jacketed kettles. Note the Stainless hoods and panels. 








SHEETS - STRIP + PLATES - BARS * BILLETS « PIPE « TUBES - WIRE « SPECIAL SECTIONS 








Corrosion Forum 


EDITED BY M, M, HOOVER 


Chemical and Mechanical 


* Dye or Fluorescent Penetration 
Colored cr fluorescent blotch indicates defect. 


* Acid Washing 


Wet spot shows surface porosity. 


© Heat and Pressure 


Air bubble indicates unbonded area 


Ultrasonic 


® Resonance and Pulse Waves 
Reflected waves indicate poor steel-to-lead bond. 


Radiographic 


* High Radiation Energies 


Radiographs show entrapped gases and subsurface defects, 


Latest Methods for .. . 


Inspecting Lead Linings 


Life may be extended through proper inspection 


and testing. 


More rigorous operating conditions make 


trouble-free installations more vital than ever. 


KEMPTON H. ROLL, Lead Industries Assn., New York, N. Y.* 


More rigorous operating con- 
ditions involving higher pres- 
sures, higher temperatures and 
higher corrosive concentrations 
are acknowledged trends in the 
chemical process industries. All 
exerting their influence on the 
choice of materials as well as 
methods of construction. They 
have helped focus attention on 
the need for more exacting in- 
spection and testing techniques 
for processing equipment, 

Lead is a common material of 
chemical construction and has 
been no exception to these trends. 
As a result, a number of methods 
have been developed for inspect- 
ing and testing sheet lead linings 
and bonded or lead clad linings. 

Methods presented here are ac- 


* Meet your author, p, 416 





tually being used—in some cases 
by the fabricators of the equip- 
ment, and in others by the users. 

Lead-protected chemical proc- 
essing vessels are normally in- 
spected for the presence of pin- 
holes or porosity in welded seams 
on sheet lead linings; hairline 
cracks either in the weld or the 
sheet resulting from fatigue or 
stress corrosion; and pinholes, 
inclusions, or bond discontinui- 
ties in the case of clad vessels. 

Defects falling into any of the 
above classifications, while they 
may not penetrate the lining com- 
pletely, do form a_ potential 
trouble spot which may shorten 
the lining’s expected life—a 
problem that can be minimized 
through the use of proper in- 
spection and testing. 
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Testing Procedures— 
Sheet Linings 


Sheet lead-lined vessels gen- 
erally consist of a steel, wood or 
concrete vessel or shell lined in- 
ternally with sheet lead. Thick- 
ness depends on the type and 
conditions of service. Lead less 
than 4 in. (8-lb.) is rarely used 
in handling corrosives. 

Lead is supported at the top by 
lapping over a flange, and on the 
inside by sheet lead-covered steel 
straps bolted through the lining 
to the outside. Presence and 
number of straps depend on the 
size of the vessel. 

Joints in the lead are welded 
by a lead “burner” using a fine 
flamed oxy-hydrogen or acetylene 
torch, no flux and no dissimilar 
metals. The lead is merely melted 
and flowed together with any 
additional metal supplied from a 
bar of lead of the same compo- 
sition. 

After completion of a new in- 
stallation or extensive repairs 
on an old lining, the seams are 
carefully checked visually and 
all obvious defects corrected. 

If it is necessary to check the 
soundness of a lead weld (such 
as on butt joints) to determine 
the depth of fusion, a section of 
the seam can be trepanned with 
a trepanning drill to obtain a 
cross section. This technique has 
also been used on a bonded lining 
to check the nature of the bond 
and the thickness of the lining. 

In either case, however, the 
test is destructive. Radiographic 
techniques might provide a more 
effective and, at the same time, 
a non-destructive test for weld 
soundness. More will be said 
about this later. 

For closer and more exacting 
examination of lead welds, a 
fluorescent or dye penetrant may 
be used. This method enables 
the inspector to examine large 
areas more rapidly and accu- 
rately than is otherwise possible. 

The penetrant method is based 
on the fact that tiny cracks or 
pores will absorb certain chemi- 
cals by capillary action. After 
cleaning off the excess, the chemi- 
cal remaining in the imperfec- 
tions can be “developed” or 
brought to the surface. Here it 
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HASTELLOY Alloys in Convenient Forms 


... for Superior Corrosion Resistance 
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EXTRA CORROSION RESISTANCE 


Equipment mace ol HASTELLOY illo l ivirig good 
service handling such severe corrosives as boiling hydro 
chloric and sulphuric acids. The allovs are also used to 
handle these acids at lower temperatures and in all 
concentrations. HasTe.coy alloys are the most economical 
material for handling such reactive materials as hydrogen 
fluoride and wet hydrogen chloride gas at high tem 
peratures. The alloys are also highly resistant to wet 
chlorine, acid salts, phosphoric acid, nitric acid, and 


organic acids 


AVAILABLE IN STANDARD FORMS 


HAsTeELLoy alloy ire available in all of the standard 
mill forms—sheet, plate, bars, rods, wire, tubing, pipe 
fittings, and fastener They can be obtained as sand 


ind investment castings 


TEST THEM NOW 


Samples for trying Hasrettoy alloys under actual 
plant conditions are available without charge, Get in 
touch with the nearest Hayne Stellite ¢ ompany oflice 


ind describe the corrosive conditions involved 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 
WCC) 
General Offices and Works: Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston 
Los Angeles - New York - San Francisco - Tulsa 


Haynes’ and “Hastelloy” are registered trade-mark 
of Union Carbide and Carbon Corporation 
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COLORED BLOTCH produced by dye reveals weld defect. (Magnaflux) 


may readily be identified either 
by a bright glow under ultra- 
violet light in the case of the 
fluorescent penetrant, or by a 
distinctive color in the case of 
the dye penetrant. 

Interpretation of each indica- 
tion is all-important. Practically 
all procedures involving the fab- 
rication of lead result in the pos- 
sibility of confusion between a 
defect and a simple surface mark- 
ing. Therefore, a high degree 
of discernment must exist to dif- 
ferentiate between a true defect 
and a harmless surface irregu- 
larity. 


Fluorescent Penetrant Method 

Preparation of lead for inspec- 
tion using fluorescent penetrants 
is of prime importance, 

One successful method is to 
sand-blast the surface to remove 
surface films and ragged edges. 
The sand-blasting nozzle should 
be held at a constant angle to the 
lead to prevent calking action by 
the blast. This may close certain 
defects which would otherwise 
appear during inspection. It is 
not necessary to sand-blast a 
new lead lining, but thorough 
cleaning is still necessary. 

Oil and grease films must be 
removed—usually by washing 
with a grease solvent, followed 
by a warm soapy-water wash. 
The last cleaning step is thor- 
ough rinsing with clean water. 
Reason for such care is that oils, 
greases, soaps, etc., are inher- 
ently fluorescent. When removal 





is incomplete, false indications 
may show up during the latter 
stages of inspection. 

A generous amount of pene- 
trant should be applied to the 
lead lining either by brush or 
spray. More penetrant is needed 
with lead than with other 
metals. However, the soaking 
time is much shorter, At normal 
temperatures this will be from 
12 to 20 min. 


Removal of Penetrant 

Removal of the penetrant from 
the surface is the most critical 
step. It should be removed 
quickly, since it will become 
hardened and more difficult to 
remove if allowed to soak beyond 
the 20 min. 

Two methods of removal most 
used are (1) sand blasting, and 
(2) water-washing with either 
cold or hot water. The latter is 
preferred, especially in the case 
of large vessels. 

The problem with either 
method is that just enough sand 
or water to remove the excess 
penetrant is needed. Any amount 
beyond that may reduce the sen- 
sitivity of the final inspection, 
especially if hot water or steam 
is used. For example, it is very 
likely that all of the penetrant 
from larger defects may be re- 
moved when washing is done in 


excess. 

If sand blasting is used, a de- 
veloping powder is not required 
since sand leaves a fine powdery 
film on the lead, 


When water washing is used, 
the lead must be allowed to air 
dry before application of a de- 
veloping powder. The powder 
acts as a blotting material, draw- 
ing the penetrating oil from the 
defect to the surface where it 
can be observed, 

Interpretation of results is 
largely dependent on the expe- 
rience and judgment of the in- 
spector, It is the most important 
single criterion of good inspec- 
tion. Training material, schools, 
and on-the-job training are avail- 
able, 

Some defects are readily dis- 
tinguished, while other indica- 
tions are difficult to interpret. 
These usually require the as- 
sistance of a lead burner who 
probes the areas with a torch. 
This will quickly determine 
whether the defect is a true flaw 
or not. 

It must be understood that all 
indications revealed by this in- 
spection method are not cracks 
or holes extending completely 
through the lead lining. In fact, 
by far the majority penetrate 
only partially. Nevertheless, 
they are important as potential 
trouble spots and should be cor- 
rected where they show up. 

A limitation of the fluorescent 
method of inspection is that the 
operator must exclude as much 
light as possible to observe the 
fluorescence. 


Dye Penetrant Method 

A non-destructive method of 
testing lead linings and welds— 
requiring no electrical equip- 
ment—involves the use of a dye 
penetrant. Imperfections such as 
cracks, laps, cold shuts and poro- 
sity are indicated by lines, dots 
or blotches of a distinctive color 
on a white background, easly de- 
tected visually. 

The process involves the use 
of three liquids: penetrant, 
cleaner and developer — which 
may be brushed on the surface to 
be inspected. 

First the surface is cleaned. 
Then it is covered with the pene- 
trant, which is left on for five or 
six min, One gallon of penetrant 
will cover an area of 1,000 to 
8,000 sq. ft. 

After removing the penetrant 
with the cleaner, the developer 
is applied. The colored penetrant 
will remain in any crevices until 
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“the answer...”’ 
at Hercules Powder Company 


HERCULES, CALIFORNIA 


may be 
the one you’ve 
been looking for! 














DURCO tyne F vaives 


Branch Office Atlanta ¢ Baltimore ¢ Boston ¢ Buffalo « Chicago ¢ Cleveland ¢ Detroit 


Angeies «© New York ¢ Philadelphia and Pittsburgh 


¢ Houston ¢ Knoxville 


* Lo 


For handling fuming red nitric acid, Durco 
Type F Valves have proved to be THE 
answer for Hercules, 


On the manifold pictured above, there 
are nineteen Durco Type F Valves. These 
Durimet 20 valves have been in service more 
than three years .. . that is trouble-free 
service for more than three years. The pump 
is a D3RD Durcopump. 


Hercules Powder Company is a leading 
producer of acids, anhydrous ammonia, 
and other ammonia products, cellulose 
products, resins, terpene chemicals, rosin and 
rosin derivatives, chlorinated products, 
industrial explosives, and many other 
materials. Since first using this type valve 
in their Hercules, California plant early in 
1952, this Hercules plant has placed more 
than thirty repeat orders, in varying 
quantities, for Durco Type F Valves. 


There are thousands of Durco Type F 
Valves in hundreds of applications, and we 
do not know of a single dissatisfied user. 


Maybe we can solve a tough problem for you. 


— 
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ULTRASONIC testing for flaws—resonance Audigage. 


it is drawn to the surface by the 
action of the developer. 

A colored line or blotch indi- 
cates a crack or cold shut. A 
series of dots in a line indicates 
a tight crack, cold shut or par- 
tially-welded lap. The _ photo 
shows how an imperfect weld 
would appear in the dye pene- 
trant test. 

The dye penetrant method has 
some limitations compared with 
the fluorescent penetrant, in that 
the actual surface of the lead 
is obscured by the developer. 
The test area cannot be studied 
alternately under either black or 
white light, as is the case with 
the fluorescent method, Also, it 
is perhaps less sensitive than 
the fluoresent penetrant in not 
showing up very minute flaws 
and in over-emphasizing others. 


Other Tests for Sheet Linings 

Several other inexpensive yet 
practical methods have been de- 
vised for the inspection and test- 
ing of sheet lead-lined equipment 
in the field—particularly for the 
detection of perforations. 

One of these involves the use 
of kerosene containing dye. The 
dyed kerosene is pumped or 


poured between the sheet lead 
and the vessel shell, after sealing 
off weep holes or other areas that 
might allow the liquid to escape. 
The inside of the vessel can be 
filled with water to counteract 









(Branson Inst.) 


the pressure of the kerosene and 
prevent bulging of the lining. 

After removing the water and 
draining the kerosene through a 
weep hole, the surface of the 
lead inside the vessel is inspected 
for the presence of dyed kero- 
sene, indicating a perforation. 
Repairs can then easily be made. 

Another technique is. still 
simpler. Freon-loaded air is 
pumped into the area between 
the shell and the lead lining. 
Using a halide torch, the pres- 
ence of gas escaping through 
perforations can be readily de- 
tected and repairs made. The 
flange area, of course, must be 
sealed to prevent gas escape. 

Carbon tetrachloride can be 
used in the same manner, by 
injecting it between the lining 
and testing with a halide torch. 
It effectively cuts sludge that 
might be present, and penetrates 
better than kerosene, 


Testing Procedures— 
Bonded Linings 


A bonded lead lining or lead 
cladding is simply a layer of lead 
anywhere from }-in. to 1-in. 
thick (usually 3-in.)—bonded to 
steel, copper, or even aluminum 
so as to form a homogeneous 
metallic structure. This type of 
construction is used where heat 
transfer is important; where 
high temperature, thermal shock 
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or vibration are encountered; or 
when the vessel operates under 
vacuum, 

Most lead-clad steel equipment 
today is produced by variations 
of the pouring process. In this 
technique, the steel is prepared 
by first coating it with a thin 
film of lead or lead alloy. Molten 
lead is then poured on to a 
greater thickness than that speci- 
fied for the completed vessel. 
This results in pouring such a 
large quantity that the lead cov- 
ering the steel remains com- 
pletely molten for some time 
after being applied. 

At this point, steel rakes are 
used to push the lead back from 
the surface of the coated steel 
so that a full bond may be easily 
and visibly detected. Whenever 
the first coating has been burned 
from the steel, which would 
result in a lack of bond, the 
condition is easily seen and 
remedied. The “flame washing” 
method of removing excess lead, 
described later, also serves as a 
practical means for detecting 
lack of bond during manufacture. 

Slight surface irregularities 
normally present on lead clad- 
dings due to the finishing meth- 
ods (scraping or flame washing) 
which are used to assure uniform 
thickness and freedom from 
drosses, make the use of the 
penetrant tests described above 
more difficult. 

But, as mentioned earlier, 
light sand blasting can be used 
as an effective means of prepar- 
ing the surface for testing by 
penetrants. It exposes possible 
surface imperfections that might 
have been concealed by the finish- 
ing operation. Furthermore, the 
light sand residue remaining on 
the surface after this treatment 
forms an excellent base for pene- 
trants and makes the developing 
step unnecessary. 


Acid Wash Test 


The acid wash test has been 
accepted as a standard inspection 
technique on bonded lead-lined 
vessels for the detection of pin- 
hole penetration, surface imper- 
fections and porosity. It will 
not detect subsurface flaws. 

First, the entire lead surface 
must be cleaned free of any oil 
or grease films. Then a dilute 
solution of hydrochloric acid (5 
to 15% acid) is freely applied 
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Only by a freak of fortune does the leaning tower of Pisa still 
stand. A faulty foundation was not apparent until the structure 
was three stories high, It is believed the architects were then 
forced to compensate by adding weight to the opposite side to 
save the building. 

Are you building corrosion problems into your plant structures 
and equipment that will inevitably have to be compensated for 
by tremendous replacement costs? Many of these costs can be 
eliminated at the planning stage by taking advantage of the serv- 
ices of an expert in the field of corrosion resistant coatings... the 
Amercoat Sales Engineer. 

The Amercoat Sales Engineer is trained in the principle that 
in corrosion engineering, too, foundations are all-important. You 
can put this factory-trained man on your staff, so to speak, with- 
out cost or obligation. His advice will be truly objective since 
it is based on a knowledge of all types of protective coatings and 
more than 43,000 case histories in our files. You can be sure that 
the Amercoat coating he recommends, whether vinyl, phenolic, 
epoxy or any other type, will be the right one for your job, and 
the most economical on the basis of cost per square foot per year. 

Therefore, to effect important economies in specifying protec- 
tive coatings you are cordially invited to call on your Amercoat 
Sales Engineer ... right at the beginning. He will analyze all per 
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tinent data concerning your corrosion problems based on our 
nearly 20 years of corrosion control experience, and give you 
a comprehensive recommendation, In addition to recommending 
the proper coatings, he will assist you in writing complete speci 
fications. However, this is not the full extent of his service: he 
will also be available for consultation at the job site to insure 
proper application. 

There are more than 70 Amercoat Sales Engineers and Dis- 
tributors located throughout the country. It will pay you to talk 
to one of these men whether you are building a new plant or are 
interested in the efficient maintenance of existing facilities. The 
same service is available and equally important savings can be 
realized in both cases 

May we send you the name of the Amercoat man nearest you? 
Literature containing many helpful suggestions for the design 
and corrosion engineer is also available on request. Write to: 
Amercoat Corporation, 4809 Firestone Blvd., South Gate, Calif. 


“Follow the Line of 


MOST Resistance” CORPORATION ax 


4809 Firestone Bivd., South Gate, Calif. 
Houston, Texas * Jacksonville, Florida * Evanston, Illinois * Kenilworth, New Jersey 
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CORROSION FORUM... 


ULTRASONIC testing for flaws—pulse Reflectoscope. (Sperry Prod.) 


to the entire surface by brush- 
ing or swabbing, and is allowed 
to remain for 12 to 24 hr. 

Before cleaning off the acid, 
the lead surface may be ex- 
amined by an inspector for wet 
spots or discoloration. Or better 
still, wash off the acid with water, 
let it dry, and then examine. A 
wet spot indicates either surface 
porosity or a pinhole which has 
not penetrated the lead. Rusty 
discoloration indicates a pinhole 
that has penetrated through to 
the steel, 

Repairs are usually made on 
the wet spots by touching up 
with a lead burner’s torch. Rust 
spot areas are removed and the 
steel cleaned so that new lead 
can be bonded, After rebonding 
at all rust spot indications, the 
acid wash test is repeated to 
give a final check. 

Potassium ferricyanide solu- 
tion may be used as a subsequent 
wash after the hydrochloric acid. 
Potassium ferricyanide reacts 
with iron salts to produce a dis- 
tinctive Prussian blue color, 
which can be readily observed 
by the inspector. 


Bond Discontinuities 


Tests for bond discontinuities 
or un-bonded areas include these 
two methods now being used: 

1, The completely bonded ves- 
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sel is sealed and heated inter- 
nally by means of an appropriate 
hot air blower system to raise 
the temperature of the shell to 
between 400 and 500 F. If any 
un-bonded areas are present, the 
thin film of air or gas trapped 
in this area expands and raises 
a conspicuous bubble in the lead. 
It is a simple matter, after cool- 
ing, to inspect the vessel for 
the presence of bubbles and re- 
bond these areas by hand. 

2. A second method is the 
same test in principle, but is 
more effective and restricted to 
lead-clad pressure vessels. The 
vessel is heated by internal 
steam pressure to about 500 F. 
(680 psi, absolute) until thermal 
equilibrium is reached. At this 
point, the steam is turned off 
and pressure rapidly released 
from the vessel. 

Air is then admitted, and the 
vessel is cooled and inspected 
for bubbles. If none is found, 
the test is repeated. After the 
second cycle, if none is found, 
the lining is accepted as 100% 
bonded. Any bubbles that do 
occur are removed and the areas 
re-bonded by hand. 

This principle is also used in 
the manufacture of bonded lin- 
ings when flame washing is 
used, This method, employing a 
“broom” of flame to melt off 
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excess lead, heats the lead suffi- 
ciently to raise bubbles in any 
un-bonded areas. It also tends 
to remove those surface areas 
where dross inclusions would 
most likely be encountered. 

The question of the degree 
of bond is a thorny one. There 
are any number of applications 
where 100% bond is by no means 
necessary, just as there are 
others where discontinuities 
could not be tolerated without 
courting premature failure. 

For a consumer to specify 
arbitrarily a 90% bond, for ex- 
ample, would have little if any 
practical meaning to the fabri- 
cator of the vessel. It would 
have little bearing on anticipated 
performance, inasmuch as the 
allowable 10% bond discontinu- 
ity could be distributed over the 
entire surface of the vessel in 
the form of minute un-bonded 
areas. Or it could be concen- 
trated in one area where, even 
though it represented only 10% 
of the total, it could easily be 
responsible for failure of the 
vessel, 

Thus, it is imperative that 
the vendor and his customer 
agree beforehand on not only 
how much discontinuity can be 
tolerated, but also its location 
and area concentration. 


Ultrasonic Tests 


Ultrasonic tests involving the 
transmission and reflection of 
ultrasonic waves lend themselves 
well to the location of unbonded 
areas and subsurface inclusions. 
They can also provide a simple 
non-destructive means for deter- 
mining the lead thickness in 
bonded linings. 

Two basic methods of ultra- 
sonic inspection have been suc- 
cessfully used on bonded lead 
linings: (1) the “resonance” 
method employed by the Audi- 
gage, Sonizon and Sonigage, and 
(2) the “pulse” or “echo” method 
employed by the Reflectoscope.* 

In the resonance method, the 
crystal head on the instrument 
transmits an ultrasonic wave 
into the metal. Waves reflected 
from the opposite surface are de- 
tected audibly in headphones 
(see photo) or on a calibrated 

* Audigage manufactured by Bran- 
son Instruments, Inc., the Sonizon and 
Sonigage manufactured by the Magna- 


flux Corp., and the Reflectoscope manu- 
factured by Sperry Products, Inc. 











because 
it’s made 
of 





... the difference between 


Corrosion has been sending billions of dol- 
lars worth of equipment to the junkyard. 
Yet in plant after plant, it has been wiped 
out by thin vinyl linings or coating. 

Made from Firestone EXON 900 Series 
resin, these linings have minimized cor- 
rosion wherever they are used. Mixtures of 
sulfuric, nitric and hydrofluoric acids .. . 
concentrations of caustic soda and chlorine 
... have been successfully handled. 

Installation is quick, simple, economical. 
These linings constitute only one of several 
types of corrosion-fighting-protectives 


long life and lost life! 


made effective by Firestone EXON research, 

For example, dip-coating small and 
medium-sized parts with plastisol based on 
EXON 654 resin, produces protection that 
withstands active corrosives. 

Lightweight structural rigids, flues, ducts, 
and tanks, of EXON 402A have been ex- 
posed to virulent acids and alkalies for 
years without trace of damage. 

These are just some of the many resins in 
industry's most complete line of versatile 
vinyls. Another reason why industry looks to 


EXON for engineered answers to its needs, 


VERSATILE VINYL RESINS 


I | engineered answers to industry’s needs 





For complete information or technical service on the entire line of Exon resins, call or write today 


CHEMICAL SALES DIVISION 


. NE PLA PT. 628P, | 
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cathode ray tube or a dial read- 
ing. 

When lead is well bonded to 
steel, the waves are not reflected 
from the steel-lead interface. 
Consequently no signal is ob- 
tained. Small un-bonded areas 
(one-half of the crystal head size 
or smaller, or semi-bonded areas) 
may result in partial reflection 
of the waves from the interface, 
indicated by weak signals, Strong 
signals reveal a complete lack of 
bond, larger in area than the 
crystal head, The outline can be 
easily traced with the instru- 
ment. 

In the pulse or echo method, 
vibrations are sent out through 
a similar crystal head, The pulse 
travels through the metal until 
it strikes a flaw and is reflected, 
while the rest of the waves travel 
on until they hit the opposite 
surface and are reflected. While 
the vibrations are alternately off, 
the crystal detects the reflected 
pulses and the time difference is 
converted electronically to read- 
able indications of depth on a 
cathode ray tube (see photo). 

Inspection by ultrasonics in 
most cases is made from the steel 
side. The steel surface must be 
free of weld spatter, heavy mill 
scale, deep gouges, ete. Light 
rusting, as found on the average 
plates in fabricator shops, is not 
objectionable. 
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The criterion is that the crys- 
tal head must make good contact 
with the surface. This may be 
accomplished by means of a 
water-soluble oil added to water 
—for work to be inspected in a 
downhand position, For verti- 
cal and overhead surfaces, a 
heavy oil (SAE 40) or light 
grease (vaseline) is used for 
good contact. 

The surface to be inspected 
may be laid off in cross-hatched 
lines at approximately  6-in. 
centers, and checked at the inter- 
sections of the lines. If neces- 
sary, it may be tested over every 
square inch of surface area, 

When using ultrasonic sound 
transmission, the acoustic prop- 
erties of the materials involved 
have a direct bearing on the 
effectiveness of the technique. 
This is an advantage in the case 
of lead bonded to steel, because 
lead has poor sound transmission 
properties and therefore en- 
hances the indication of bonded 
areas. 

The drawing shows the type of 
reading using the resonance 
method that could be expected 
from a bond discontinuity in 
lead-clad steel." When the crys- 
tal of the detector passes over 
an un-bonded area, a pip will be 
obtained whose height is propor- 
tional to the defect area. 

With the pulse or echo method, 
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the pips at or near both ends 
of the horizontal line on the face 
of the cathode ray tube are back 
reflections from the far and near 
surfaces. Defects show as pips 
of lesser height between the end 
reflections, and are located by 
their distance from the end pips. 

When a reading is observed 
that would indicate lack of bond, 
the area is checked and the in- 
strument is re-checked. Pur- 
pose is to determine if there is 
a lack of bond, or whether the 
instrument is out of calibration, 
or if there is foreign matter be- 
tween the vessel and the crystal. 
If a definite area larger in di- 
ameter than say three times that 
of the crystal is established, the 
lining is sampled at this point 
to determine the degree of bond 
by “burning” or chipping away 
the lead. The area is then re- 
bonded by hand. 

While the sensitivity of ultra- 
sonic testing is high, it is not a 
panacea for production testing. 
It is most sensitive to voids 
normal to the beam such as a 
poor bond. A thin seam or crack 
having a direction parallel to 
the beam may be missed en- 
tirely. 

Width and length of a defect 
can be measured but its depth 
cannot, unless three-dimensional 
probing is used. For this reason, 
selection of the proper wave 
length and technique used should 
be based on the size and type of 
flaw which harms operation of 
the vessel, 

Use of a reference plate with 
known un-bonded areas and other 
flaws is recommended. It aids 
in adjusting the sensitivity of 
the instruments, and permits 
exact duplication at any future 
time. 

Since the presence of other 
metals such as antimony or tin 
substantially effect the sound 
transmission of lead (pure lead 
is almost “dead” while 4% anti- 
monial lead approaches steel as 
a sound transmitter), it is con- 
ceivable that ultrasonic devices 
might also be practical (though 
not as a primary function) to 
non-destructively and quickly de- 
tect the presence and perhaps ap- 
proximate percentage of alloying 
constituents in lead equipment. 

It has been suggested that 
peening an, un-bonded lead area 
might alter the ultrasonic char- 








ENGINEERING 


PROTECTIVE COATINGS 


BARRETT DIVISION, Allied Chemical & 

Dye Corporation, 40 Rector Street, New A 
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CORROSION FORUM... 


acteristics of the metal so as to 
give a false reading. To test this 
theory, a plate was prepared by 
a large user of bonded lead equip- 
ment with deliberately un-bonded 
areas. The plate was tested with 
a reflectoscope (pulse and echo 
system), and the un-bonded areas 
located and marked, The lead 
was then heated to about 100 F. 
and sledged with an 8-lb. ham- 
mer. Re-examination disclosed 
no change in the ultrasonic pat- 
tern whatsoever; the test does 
not give false peening readings. 


Radiographic Testing 


Because of its high density, 
lead is normally used as a mate- 
rial for shielding against radia- 
tion. It is possible, though, with 
the higher radiation energies 
commercially available today to 
obtain practical radiographs of 
the lead in lead-lined steel ves- 
sels, 

Pioneering in this work, Skiba 
and Bracken’ of the Esso Stand- 
ard Oil Co, (Bayway refinery) 
and Detlor of Esso Research and 
Engineering Co, found that the 
radiographic inspection of lead 
linings is definitely feasible for 
locating entrapped gases and 
subsurface foreign inclusions 
not detectable by acid wash 
methods, 

They obtained radiographs 
that were useful in locating the 
cause of failure in a lead and 
brick-lined steel vessel, consist- 
ing of # in. lead bonded to % in. 
steel and covered with 44 in. 
carbon brick. A 600 millicurie 
cobalt 60 source was employed at 
86 in., with a 12-hr. exposure 
over an entire 24-in. manhole 
area. 

Radiographic techniques are 
especially useful when testing 
brick-lined lead-clad vessels, as 
a means of avoiding the exces- 
sive expense and time loss in- 
volved in removing the brick 
lining. But proper and careful 
interpretation is especially im- 
portant in this test. Radiographs 
are extremely sensitive and can 
easily lead to false indications of 
a faulty installation if they are 
not looked at critically. 

In this respect, the use of 
stereo techniques to show 
depth of inclusions would aid 
considerably in interpreting the 
seriousness of flaws. Lack of 
bond, incidentally, is practically 
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undetectable by 
methods, 

Radiographic techniques might 
also provide a practical means 
for non-destructively testing 
lead welds for soundness, much 
as welds in steel are commonly 
checked, 


radiographic 


Conclusion 


All of the foregoing inspecting 
and testing techniques—pene- 
trants, acid washes, ultrasonics 
and radiography—reflect an in- 
creasing concern with means of 
eliminating service failures and 
downtime in processing equip- 
ment, 

It is a concern that is by no 
means restricted to lead linings. 
{In fact all of the above tech- 
niques saw their beginning with 
other materials, and owe their 
present stage of development to 
this past experience. 

In the case of lead-lined equip- 
ment, the conditions of the past 
were such that conventional fab- 
ricating techniques were suf- 
ficent to assure long and uninter- 
rupted service life. But these 
conditions are changing today. 
The demand for operation at 
higher temperatures and pres- 
sures and under vacuum has 
thrown more emphasis on the 
need for effective and practical 
pre-service tests. Interest is now 
developing in lead claddings for 
radiation protection, where uni- 
form density and continuous 
bond are all-important. 

Most lead burning contractors 
and lead equipment fabricators 
have recognized this need, and 
have aiready begun using some 
of the tests described herein. At 
the same time, the users of lead 
equipment are themselves de- 
veloping, applying and specifying 
tests—usually working hand-in- 
hand with the fabricator. The 
methods described perhaps do 
not represent the last word or 
even reflect the general practice, 
but they are proof of the atten- 


tion that is now being given to 
testing lead linings. 

The problem, however, is not 
so much that of finding defects 
as in deciding on practical 
standards of acceptance or rejec- 
tion. We know, for example, that 
100% bond in a bonded lead lin- 
ing is not absolutely necessary 
for most applications. But how 
much bond discontinuity can be 
tolerated is a question still to be 
resolved. 

The Lead Industries Assn, has 
attempted to compile as much 
information as is available and 
presentable within the limits of 
this article on the subject of 
testing and inspecting lead lin- 
ings. It is hoped that lead fab- 
ricators, contractors and their 
customers will be better able to 
coordinate their efforts and to 
decide on criteria, to the ultimate 
advantage of all concerned. 
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Next Month: Titanium Moves Into Process Equipment 


Costs are coming down and valves, tubing, flanges are available 
in titanium. In the next 5 to 10 years it’s predicted that demand from 
the chemical and allied industries will exceed demand from aircraft. 
Next month Corrosion Forum will take a hard look at the economics 
of titanium as a material of construction in chemical process equip- 


ment, 
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Sprout-Waldron 


gives you the Q a LIks 


Here’s one of the largest ribbon-type mixers ever built—a 
Sprout-Waldron Horizontal Batch Mixer, Style ‘‘B’’. It is ideal for 
the rapid, intimate mixing of small percentages of a number of 
critical ingredients with a large bulk of basic material or filler. 

Sprout-Waldron also offers the greatest variety of vertical 
mixers—ranging in size from the world’s largest to the world’s 
smallest. They offer big savings in power and space. 

Other mixers in the Sprout-Waldron line include machines 
that convey as well as mix...that blend materials to a degree far 
beyond ordinary mixing...that raise and lower temperatures while 
mixing...and that dry damp materials and add liquids to dry 
materials while mixing. 

You get more than a mixer at Sprout-Waldron. You also get 
reliable guidance, practical suggestions, and new ideas on instal- 
lations and applications... at no extra cost. These are 
BIG PLUS factors that give you installations without 
bottlenecks, cut your costs, and help improve the uni- 
formity and quality of your products. 

For details, write for free Bulletin 95—an informative 

treatise on equipment and systems for processing dry 

and semi-dry materials, 


axe, padinting Cmginesed Since S86 


15 LOGAN ST., MUNCY, PA. 
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FROM START TO FINISH, YOU CAN DEPEND ON SPROUT-WALODRON 
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s H-CE five-stage compressor, one of 
everal on the line 24 hours a day. Sim 
compact, with intercoolers conven 


mounted 
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Non-lubricated 

hydrogen recycle 
compressor, with enclosed 
distance piece; electric 
motor-driven through gear 


reducer 


Class “H"’ steam-driven, 
single-stage booster 
compressor handling 

hydrocarbon gas 


Class O-CE four-stage 
motor-driven compressor 
Note simple arrangement 


of intercoolers 


© FOR PRESSURES TO 15,000 PSIG 


* SIZES TO 4000 H. P. 
* WITH MOTOR, BELT OR STEAM DRIVE 


For process work, Chicago Pneumatic offers a 
complete line of electric and steam driven heavy-duty 
reciprocating compressors to handle most known gases. 


Rugged in design and conservatively rated, they are ideal 
for continuous, round-the-clock duty; each 

engineered to specific job requirements with special 
materials, construction, capacity or pressure controls to suit. 


hours a dy. 


4 


i. © ° ° 
( hicago Pneumatic § East 44th St., New Yor 


~ 


PNEUMATIC TOOLS + AIR COMPRESSORS « ELECTRIC TOOLS + DIESEL ENGINES » ROCK ORILLS « HYDRAULIC TOOLS « VACUUM PUMPS «+ AVIATION ACCESSORIES 
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Yet man is unharmed by searing heat level. 







Suit Keeps Heat From Man 





Fabric coated with aluminum enables man to 
work at 1,200 F, for two or three minutes. Materials 
have been field tested for four years. 








In the first public showing of tected completely by a suit of 
the 8M-brand aluminized fabric, aluminized fabric. 
a demonstrator recently entered According to the fabric man- 
a 1,200-F. industrial furnace six ufacturer, hundreds of such 
times, staying two or three min- suits.have been undergoing on- 
utes each time. He was pro-_ the-job evaluation during the 
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past four years. They protect 
against radiant heat; are light 
weight, flexible and durable en- 
abling the wearer to work com- 
fortably. 

>» Many Types—Twelve manu- 
facturers of industrial clothing 
now offer nationally a wide 
range of aluminized clothing. 
Either asbestos or cotton duck 
are available as stock fabrics; 
fibre glass and other special 
materials can be provided on 
order. 

The variety of garments in- 
cludes: firemen’s coats; long 
coats, aprons, spats and gloves 
for steel workers; coats, suits, 
gloves and helmets for stand-by 
fire-fighting equipment in in- 
dustrial plants; quilted suits 
with aluminum-coated fabric 
exteriors for use in ovens and 
furnaces; emergency suits and 
other garments designed for 
specific “hot jobs” in specific 
industries. 
> Breach the Thermal Barrier— 
During the recent demonstra- 
tion, Engineer D. J. Bennett 
from Zanesville, Ohio, entered 
the 1,200-F. oven carrying an 
armload of wood. He was un- 
touched by the heat although 
the wood burst into flames 
while he held it. 

In a return trip, Mr. Bennett 
sat in a wicker armchair while 
it burned (see cut). Then, pos- 
sibly feeling hungry, he carried 
in a steak which cooked to me- 
dium rare within 14 min. expos- 
ure time. 

Engineer Bennett’s heat-im- 
pervious suit consisted of alu- 
minum-coated fibre-glass ma- 
terial backed by fibre-glass 
quilting. This suit has been 
used about 200 times during re- 
pair work in ceramic kilns at 
temperatures in the 1,200-F. 
range. 

Actually, Mr. Bennett reports 
that he has worn the suit at 
temperatures up to 1,400 F. and 
“never felt the heat.” Comment- 
ing on the reason, Bennett said, 
“Nine-tenths of the heat is re- 
flected away by the aluminum 
coating and the little heat that 
gets through is dissipated by 
the layer of glass-fibre quilting 
beneath the aluminum coating. 
The only heat I feel is the ac- 
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Historically Significant 


The LaBour pumps in this picture are relatively 
new, but they are nevertheless significant of im- 
portant historical facts. The first LaBour pump 
was installed by Tennessee Eastman Company in 
this plant at Kingsport, Tenn. in 1931, and they 
have purchased a total of more than a hundred 
additional LaBours at intervals since then. 

Most of the LaBour pumps being sold today go 
to customers like this one, who know from their 
own experience that LaBour means dependable 
service with minimum maintenance. And because 
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LaBour was the first commercial producer of a 
self-priming centrifugal pump, the experience 
records of many companies go back more than 
30 years. 

The pumps in the above picture are LaBour’s 
latest packingless type, which of course were un- 
known in 1931. The consistent performance rec- 
ords of the earlier LaBours, however, warranted 
the choice of the new ones, just as this whole 
history warrants your investigation of LaBour 
pumps for your chemical-handling jobs. 








Newsworthy Equipment This Month 


Submerged Pump 
Meter Test Facility.. 
Pressure Switch 


Equipment Cost Indexes, p. 272 


New Maintenance Tools & Supplies 


Protective Suit 
Valve Grinder 
Fire Nozzle 


New Packaging & Handling Equipment 


Dark-Area Handling System 
Belt Conveyor 
Bag Conveyor 


262A 
264A 
264B 


New Instruments & Controls 


Industrial Timer 
Cylinder Sampler 
Chlorine Detector 
Level Controller 
Shutoff and Alarm 


266A 
266B 
266C 

New Electrical & Mechanical Equipment 


Oil System 
Shaft Seal 
Electric Motor 
Power Package 
Electronic Mount 


New Processing Equipment 


Breaker Conveyor 
Falling-Film Evaporator 
Filter Leaf 

Attrition Mill 

Agitators 

Cyclone Test Set 

Acid System 

Ultrasonic Transducer 


New Heating & Cooling Equipment 


Valve Warmer 
Resistant Exchangers 
Steam Purifier 
Flame Blender 


New Fluids Handling Equipment 


Rotary Pumps 272A 


Page number is also Reader Service code number 1) 
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cumulation of my own body 
heat.” 

> Trial Record—Reports from 
four years of evaluation in the 
field indicate that the alumin- 
ized fabric has saved lives, pre- 
vented property \amage and 
saved hundreds of thousands of 
dollars in production time by 
allowing quicker entry into hot 
areas. 

An eastern steel company re- 
ported an incident in which mol- 
ten slag showered on two men 
who happened to be wearing 
long coats of aluminum-coated 
asbestos. The slag, which nor- 
mally would have killed the men, 
rolled off the coats and left the 
men with only minor burns. 

In another instance, a mid- 
west firm saved 35,000 man-hr. 
in production time because an 
engineer was able to don an 
aluminized suit and enter a hot 
zone immediately to make a 10- 
min, repair. Otherwise, the re- 
pair would have necessitated 
several days cooling off and sev- 
eral days reheat in addition to 
the repair time.—Minnesota 
Mining & Mfg. Co., 900 Fau- 
quier St., St. Paul 6, Minn. 

262A 


Valve Grinder 


Regrinds any globe or gate 
valve in place. 


Labor savings as high as 
400% are possible when re- 
grinding valve seats with the 
new motor-driven Dexter valve 
reseating grinder, it is claimed. 
With this machine, any globe or 
gate valve from i to 12 in. can 
be reground without removing 
the valve from the line. 

Irregular valve seats are re- 
faced from the same “reference 
point” used by the manufac- 
turer in machining the original 
seat. That makes the reground 
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For more details, use Reader Service Card 


valve as tight as new obviating 
need for replacement valves. 
Grinder can refinish the seat 
of any valve no matter what the 
hardness. Reason is the use of 
a new high-speed motor and re- 
cently developed cloth grinding 
elements.—Leavitt Machine Co., 
Orange, Mass. 264A 


Fire Nozzle 


For fighting flammable-liq- 
uid fires, is versatile. 


When fighting flammable-liq- 
uid fires with the PW-50 nozzle 
you may shift quickly to 
straight stream or _ spray 
stream, using either foam solu- 
tion or water alone. Nozzle will 
deliver up to 4,600 gpm. of foam 
to targets within 200-ft. range 
for stream pattern or 88-ft. 
range for wider spreading 
spray pattern. 

Nozzle weighs 54 lb., is 40 in. 
long, and has a 2}-in. connec- 
tion for hose or pipe. It may be 
mounted on mobile units or 
used with fixed piping near 
process units.—National Foam 
System, Inc., West Chester, 
Pa. 264B 
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This man is expanding tube ends into the tube 
sheet—the “inner face” of a shell and tube heat 
exchanger that holds each tube in place. By 
doing it electronically, with the equipment you 
see here, the circumference of each tube is 
joined to the face of the exchanger with exactly 
the same pressure. 


This minimizes the possibility of leaks develop- 
ing—even when a mile of tubing and hundreds 
of tube ends are involved, as they are in many 
of P-K’s special exchangers. 


But fabricating procedures like these are only 
part of the story. Every P-K unit is “computed” 
for its thermal rating and design. 


This automatic check of a unit’s thermal rating 
is not only a safeguard, but can often save you 
money. And it allows P-K to give a full and 
complete guarantee that each unit will perform 
at its rated heating or cooling capacity. 

An increasing number of processors, engineers, 
and contractors have come to rely on P-K’s 
painstaking fabrication and testing procedures 
—and their check, and double-check, of a unit’s 
thermal rating. We would be pleased to design 
and build exchangers for you. 


The Patterson-Kelley Co., Inc., 
210 Hanson St., East Stroudsburg, Penna. 
Offices in principal cities. 


Patterson P Kelley 


Twin Shell Blenders °¢  Avutocloves °¢ Pilot Plants * Heat Exchangers ° Ribbon and Double Cone Blenders * Lever Lock Doors 
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NEW PACKAGING & HANDLING EQUIPMENT .. . 


BULLSEYES revealed by safe- 
lights indicate roll pickup spot. 


ROLLS stored in complete darkness are moved smoothly in and out of the 
storage racks by carriage on overhead crane that moves atop the racks. 


Darkness No Bar to Handling Film in Storage 


Rolls of sensitized film are handled and stored 


in the dark by an overhead crane system. One man con- 


trols movement of the rolls within the storage area. 


A material-handling system 
installed in the film storage 
room at Ansco’s Binghamton, 
N. Y. plant has eliminated the 
constant expense of huge, light- 
proof metal containers. With 
the system, Ansco has utilized 
a limited dark-room storage 
space to the fullest, thereby 
making possible the elimination 
of container storage and reduc- 
tion of cost. 

The system stores rolls selec- 
tively in tiers on racks. One 
man operates the equipment, 
eliminating manual handling 
and the possibility of accidental 
contact and resultant damage. 
Movement, progression and 
placement are controlled me- 
chanically with absolute accu- 
racy. 
> Topsy-Turvy Truck—Proba- 
bly the system can be described 
most vividly by calling it a fork 
truck suspended upside down 
beneath a turntable mounted 
under a travelling overhead 
crane. The lifting arms or 
forks move vertically up and 
down, rotate in a complete cir- 


cle either clockwise or counter- 
clockwise. 

Rails for the crane bridge are 
mounted atop the storage racks 
in the 11-ft. high area. This 
makes the installation com- 
pletely self-contained since 
there is no provision in the 
building for suspending an ov- 
erhead system from the ceiling. 
» What Happens in the Dark— 
Rolls of sensitized paper enter 
the storage area on dollies. 
When a dolly reaches the un- 
loading position, it is locked in 
place. This position is indicated 
by stripes painted on the floor. 

The hoisting column with lift- 
ing arms lowered then is 
brought into position to pick up 
the roll from the dolly. The cor- 
rect position is indicated when 
two small safe-lights at the bot- 
tom of the column center over 
two bull’s-eyes on the floor. 

The operator actuates the col- 
umn to lift the roll off the dolly. 
Then the crane can be moved to 
the desired storage spot, but 
only if the trolley is in the 
proper position on the bridge to 


prevent the roll from hitting 
another roll or rack. 

When the crane has been 
moved to bring the hoisting col- 
umn to the desired storage lo- 
cation, as shown again by two 
bull’s-eyes, the operator actu- 
ates the carriage which moves 
automatically to the proper 
height. Then the trolley is moved 
forward the proper amount be- 
fore lowering to deposit the roll 
in the rack. 

When a roll is removed from 


storage, the same procedure is 


repeated in reverse.—Chicago 

Tramrail Corp., 1330 South 

Kostner Ave., Chicago 23, III. 
266A 


Belt conveyor for packages of 
all types from cans to bags 
has unusual three-stage 
cover. Individual segments 
grip uneven surfaces.—-Good- 
year Tire & Rubber Co., Ak- 
ron 16, Ohio. 266B 


Bag conveyor has adjustable 
speed and telescoping frame 
that varies conveying length 
from 7. to 12 ft. Pulleys are 
self-cleaning, belt is 5-ply 
neoprene over duck. Richard- 
son Scale Co., Van Houten 
Ave., Clifton, N. J. 266C 
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0 LEAKAGE 
NO CONTAMINATION 
NO STUFFING BOA 


= Lapp 
 PULSAFEEDER 


CONTROLLED-VOLUME 
CHEMICAL PUMP sonien pontetaeaneae 


pump for controlled-volume 


pumping of fluids. Reciprocating piston action 
provides positive displacement. But the piston 
pumps only a hydraulic medium, working against 
a diaphragm. A floating, balanced partition, the 
diaphragm isolates chemical being pumped from 
the working pump parts—eliminates need for 
stuffing box or running seal. Pumping speed 

is constant; variable flow results from variation in 
piston-stroke length—controlled manually by 
hand-wheel, or, in Auto-Pneumatic models, by 


instrument air pressure responding to any 
instrument-measurable processing variable. 


WRITE FOR BULLETIN 440 with typical applications, 
flow charts, description and specifications of models 
of various capacities and constructions. Inquiry Data 
Sheet included from which we can make specific 
engineering recommendation for your processing 
requirement. Write Lapp Insulator Co., Inc., 

Process Equipment Div., 678 Wilson St., Le Roy, N.Y. 
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NEW PROCESSING EQUIPMENT... 



























PRODUCT from reactor drops into breaker, then up conveyor to silo. 


Breaker-Conveyor Trims Labor 


Combined 


breaker-conveyor-silo 


for chemical 


processing eliminates several time-consuming manual 


operations, masters hard-to-handle solids. 


A new automatic combination 
breaker-conveyor, installed re- 
cently at Toms River-Cincin- 
nati Chemical Corp., Toms 
River, N. J., eliminates five 
manual operations during chem- 
ical processing. 

At this location, the new 
breaker operates primarily on a 
dye intermediate, but it is well 
able to handle other heavy den- 
sity chemicals. Unit is portable 
and operates without spewing 
dust. 
> Rolls to Process—When reac- 
tor door is opened, the breaker 
is moved into position with the 
receiving hopper next to the re- 
actor. A portable silo is posi- 
tioned beneath the delivery end 
of the conveyor and connected 
to it with a flexible connector. 

Blocks of product from the re- 
actor are shoveled into the en- 
closed hopper of the breaker. 





The material drops into the 
breaking zone where picks on a 
rotating drum break the ma- 
terial against an adjustable 
comb plate. 

Drum rotates at 89 rpm. pro- 
ducing 14-in. pieces. Comb can 
be adjusted to produce particles 
up to 4 in. 

Discharge from the breaker 
is picked up by the screw con- 
veyor and dropped into the 
portable silo. 
> Machine Elements—Body of 
the breaker is 32 in. long, 20-in. 
wide and 34-in. high. It is fabri- 
cated of stainless-clad steel 
with welded webs and flanges. 
All contact parts of the breaker 
are alloy steel. 

The motor, which drives both 
the breaker drum and the screw 
conveyor, is housed on top of 
the machine. Controls are 
mounted on a small control 


November 1956 





panel on the side of the ma- 
chine. 

Maintenance of the breaker 
requires only periodic lubrica- 
tion and washdown when chang- 
ing over from one chemical to 
another. Three gasketed clean- 
out openings in the conveyor, a 
gasketed removable back plate 
and capped drum cleanout on 
the breaker body aid mainte- 
nance.—Gifford-Wood Co., Hud- 
son, N. Y. 268A 


Falling-Film Evaporator 


Built with floating wiper 
blades in slow rotor. 


Entrainment is no problem 
in a new falling-film evaporator 
which features a slow-speed ro- 
tor with floating wiper blades 
set at an angle to speed down- 
ward flow. 

Any liquid entrained by the 
exhaust vapor is trapped by a 
separator built integral with 
the rotor. This advanced design 
feature permits use of an inter- 
nal condenser with decreased 
cost, elimination of outside pip- 
ing and decreased floor space 
requirements. 

Wipers are made of impervi- 
ous graphite or other suitable 
materials and are held in actual 
contact with the heated walls of 
the evaporator by centrifugal 
force. Design of the retainer 
allows free radial movement of 
the blades and _ replacement 
without disassembly of the en- 
tire still. 

Evaporator is built in diame- 
ters of 12, 24, 36, 48 and 60 in.— 
Pfaudler Co., 1018 West Ave., 
Rochester, N. Y. 268B 


Filter Leaf 


Withstands rough handling 
without leaking at edges. 


Featuring a simple mechani- 
cal closure, the Rim-Lok filter 
leaf is designed to assure that 
the cloth cannot come out of the 
frame, and the frame cannot be- 
come separated from the cloth 
cover. © 

In this leak-proof construc- 
tion, the filter cloth is held in 
the frame, which is a simple 
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turnarounds... 


Raise production... 


Solution: Ljungstrom’® Air Preheater 


With a Ljungstrom stills stay on stream at top capacity 
months longer, because preheated air mixes more thor- 
oughly with fuel. More complete combustion greatly re- 
duces slag forming material. You generate higher flame 
temperatures, increase heat-transfer rates. 

That’s why four of your present processing units can 
do the work of five. With Ljungstrom Air Preheaters each 
unit’s output can increase as much as 25%. Example: One 
pipe still in an eastern refinery went from 12,000 barrels 
to 18/20,000 barrels after application of a 

How fast is “WRITE OFF”? 
Ljungstrom has many other advantages. You save up to 
20% in fuel...furnace design is more economical, with 
no need for convection surfaces...many fuels you used 


Ljungstrom. 


The Air Preheater Corporation 





to throw away can be used... through-put is consistently 
improved ,.. product quality is higher. You can see, there- 
fore, why a Ljungstrom is paid out in nine months or less, 

For more complete details on what the Ljungstrom Air 
Preheater do for you—for an analysis of the heat 
recovery benefits attainable in fuel burning equipment 
call or write The Air Preheater Corporation, 


can 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regener 
ative counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 
to the incoming cold air 


60 East 42nd Street, New York 17, WN. Y. 





NEW PROCESSING EQUIPMENT . . . 


mechanical closure, without the 
aid of rivets, bolts or solder. 
Frame bends of 180 deg. engage 
180-deg. bends in the cloth to 
produce a leak-proof seal and 
hold the cloth taut at all points. 

The leaf chamber is designed 
to improve support for the filter 
cloth covering and assure low 
pressure drop for uniform pre- 
coating.—The Multi-Metal Wire 
Cloth Co., Inc., 1850 Garrison 
Ave., New York 59, N. Y. 268C 


Attrition Mill 


Suitable for many materi- 
als at low process cost. 


Designed to handle a wide 
range of materials ranging 
from fibrous to brittle nature, a 
new attrition mill can grind, 
shred, fluff and granulate. 

Mill is said to be the first of 
its kind to permit the use of 
standard motors in either open 
or totally enclosed construction 
from 20 to 60 hp. Also, there 
are many safety features in- 
cluding steel construction and 
special-alloy iron spring-cush- 
ioned plates, quick-release pro- 
tection of plates and external 
adjustment of grinding plates 
for precise results.—The 
Strong-Scott Mfg. Co., 451 Taft 
St., North East, Minneapolis 13, 
Minn. 270A 


Agitators 


Provide maximum agita- 
tion with minimum power. 


Improved types of propellor 
and rake agitators have been 
designed and patented in Aus- 
tralia for the mining, chemical 
and food processing industries. 

The hydraulic lift-rake agita- 
tor has a high-efficiency, verti- 
cal worm-drive gear box whose 
output shaft is direct coupled to 
the agitator shaft. Gear box, 


270 


shaft and rakes are supported 
by four flexible mountings. 

A unique parallelogram ar- 
rangement actuated by a hand- 
operated hydraulic ram lifts the 
rakes higher than has been con- 
veniently possible before. With 
this arrangement, the shaft and 
drive components suffer no rel- 
ative movement to each other. 

The propeller agitator also is 
supported by four flexible anti- 
vibration mountings to reduce 
side loads on the bearings.— 
Warman Equipment (W. A.) 
Pty. Ltd., Kalgoorlie, Western 
Australia 270B 


Cyelone Test Set 


Provides flexibility needed 
to evaluate separations. 


This laboratory hydrocyclone 
test set is being used increas- 
ingly by those interested in cy- 
clone evaluation tests. 

With the set, you can attain a 
maximum capacity of about 4 
gpm. at a feed pressure of 40 
psi. Separation cuts as fine as 
5 to 10 microns can be made. 

Set contains 15- and 30-mm. 
diameter hydrocyclones con- 
structed of Pyrex-brand glass. 
Each cyclone has a complete set 
of interchangeable vortex find- 
ers and apex nozzles. The parts 
fit together by means of preci- 
sion-ground glass joints.—Liq- 
uid-Solid Separations, Ltd., 2 
Anderson St., S. W. 3, London, 
England. 270C 


Aeid System 


Safe, simple handling of 
acid during dilution. 


Plants using acid in carboys 
and drums will find a safe, sim- 
ple handling method in new 
vacuum acid-handling system. 
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System transfers, measures 
and dilutes the acid without 
need for lifting carboys or 
drums and without subjecting 
any vessels to positive pressure. 
The equipment can be fur- 
nished as part of the regener- 
ant system of water-treatment 
processes. 

Only a water line need be 
added to the system, as fur- 
nished. Vacuum, created by the 
water-operated ejector, draws 
acid from the carboy into the 
measuring tank. Flow is stopped 
merely by opening a vacuum 
breaker, permitting acid in the 
line to return to the source. 

Measured acid is drained into 
the dilution tank filled with wa- 
ter to give finished regenera- 
tion acid.—Graver Water Con- 
ditioning Co., 216 West 14th St., 
New York 11, N. Y. 270D 
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Ultrasonic Transducer 


Designed for large scale 
chemical processing. 


Announced as the first high- 
power magnetostriction type 
transducer, this unit was de- 
signed specifically for process- 
ing such as emulsification, dye- 
ing, impregnation, degassing, 
particle size reduction, dispers- 
ing and decontamination. 

Transducer can be used with 
liquids at temperatures far 
above boil point, thus overcom- 
ing limitations inherent to 
barium titanate transducers. 
Units can be grouped externally 
on existing process equipment 
and driven in tandem by elec- 
tronic or rotary driven above- 
audible frequency generators 
ranging from 2 to 150 kw.— 
Acoustica Associates,  Inc., 
Glenwood Landing, L. L. N. Y. 

270E 











In giant strides the plastics industry moves forward . . . developing and producing a vast 
array of products to meet ever-increasing industrial and consumer requirements. 

Escambia Chemical Corporation took its first step in true “seven-league” style . . . moving 
in a matter of months from paper plan, through plant construction, to production of its 
first family of products—ammonia, nitric acid, ammonium nitrate and nitrogen fertilizer 
materials. 


Construction is rapidly nearing completion on Escambia’s 30 million pound Polyviny! 
Chloride Resins plant at its site near Pensacola, Florida. 


Production will start shortly on the second family of products beginning with a general 
purpose, easy processing Polyvinyl Chloride Resin for use in the calendering, extrusion 
and molding industries. Following this, the plant will produce a molecular weight range 
of straight PVC Resins including types for electrical and rigid applications. 


As a dependable new source of raw materials, Escambia joins the forward march of a fast 
moving, dynamic industry. 


Cc ° R P 
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NEW FLUIDS HANDLING EQUIPMENT . . 


Rotary Pumps 


New models to meet com- 
plex application needs. 


Five new series of internal- 
gear rotary pumps are said to 
offer unparalleled versatility in 
the field of positive displace- 
ment pumps. All are designed 
with circular teeth to give roll- 
ing contact for reduced friction 
and high volumetric efficiency. 

Series A standard duty pumps 
cover 10 basic sizes from 8 to 
over 100 gpm. in two speed 
ranges up to 650 and 1,800 rpm. 
max. This group handles liquids 
of light to medium viscosities 
up to 125 psi. 

Series B are generally similar 
to Series A but are approved by 
Underwriters’ Laboratories for 
hazardous liquids. 

For heavy duty applications 


Series C pumps handle in ex- 
cess of 300 gpm. at 650 rpm. 
max. 

Series D for highly volatile 
substances up to 100 gpm. is 
distinguished from Series C 
primarily by a mechanical seal 
arrangement. 

For asphalt and other medi- 
um or high viscosity materials 
there is Series E with its steam 
jacket.—Wayne Pump Co., 104 
Tecumseh St., Fort Wayne, Ind. 

272A 


Submerged Pump 


Positive displacement type 
offered as package. 


An entirely new line of sub- 
merged rotary pumps operates 
on a patented universal-joint 
principle of rotary positive dis- 
placement design. They are said 





You are looking at master 
calibration stands in the new 
Allan P. Colburn Memorial 
Flow Laboratory, one of the 
most completely equipped hy- 
draulic test facilities in the 
U. 8. A. This laboratory is de- 
signed specifically to calibrate 
flowmeters on both a production 
and a research basis. The cali- 
bration units operate on the 
standpipe-weigh-stand principle. 





Meter Manufacturer Opens New Test Facility 


Also available are volumetric 
displacement type calibration 
stands as well as facilities for 
testing density and viscosity 
measuring instruments. Accu- 
racy of the calibration stands is 
within +0.1% of absolute flow 
rate over a present capacity 
range from 100 to 125,000 Ib. per 
hr. of liquid hydrocarbon.— 
Fischer & Porter Co., Hatboro, 
Pa, 272C 
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to eliminate priming problems. 
Pump is furnished complete 
in a ready-to-install package 
unit with discharge column and 
driving head integral with the 
pump. The suction assembly 
can be lowered into a 15-in. 
manhole. It can be used in 
either shallow or deep tanks 
merely by selecting the correct 
number of 5-ft. sections. 
Models are available for 
capacities up to 300 gpm.— 
Granberg Corp., 1308 67th St., 
Oakland 8, Calif. 272B 


Pressure Switeh 


Holds system pressure 
within limits desired. 


A new pressure switch can 
sense two different pressures in 
one system and actuate inde- 
pendent electrical circuits at 
any two desired points. It may 
be used to maintain system 
pressure where it is imperative 
to hold the pressure within the 
range of predetermined values. 

Switch senses any system 
pressure accurately over an ad- 
justable range from 15 to 3,000 
psi. for proof pressures from 
3,000 to 7,000 psi. Settings are 
made by two external adjust- 
ment screws which can be 
locked in place to avoid acci- 
dental disturbance.—Barksdale 
Valves, Pressure Switch Div., 
5125 Alcoa Ave., Los Angeles 
58, Calif. 272D 


Equipment Cost Indexes 


Industry 
Avg. of all 


Process Industries 


Cement mfg. ...... 
Chemical 
Clay products 
Se ee, eb poe ess 
Paint mfg. 
a... ee 
Petroleum ind. 
Rubber ind. 

Process ind. avg... 


Related Industries 


Elec, power equip. ... 
Mining, milling 
Refrigerating 
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Flexible blanket 
speeds insulation of 
large, heated equipment 


Flexible, easily handled Armstrong Armatemp* 
Blanket Insulation is especially fast and easy to ap- 
ply to the curved and irregular surfaces of tanks, 
breechings, heat exchangers, and other large equip- 
ment operating up to 1200° F. Armatemp Blankets 
are made of felted layers of mineral wool, faced on 
both sides with various combinations of wire mesh, 
lath, and fly screen. The insulation’s smooth, firm 
edges can be butted tightly together for efficient, 
heat-tight joints. Armatemp comes in standard 
sizes of 2’ x 4’ and 2’ x 8’ and in thicknesses of 1” to 
6”. Special sizes are also available on order, 

Armatemp Blanket Insulation is one of the many 
quality products in the complete line of Armstrong 
Industrial Insulations. Armstrong also offers a 
well organized contracting service, geared to install 
these materials efficiently and economically. 

For additional information on Armstrong Arma- 
temp Blanket Insulation or any other Armstrong 
product that may help to solve your insulation 
problems, send today for free booklets. Check 


the ones you want on the coupon below, 


* TRADE- MARK 


HAD) 
ss 
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HY i vie | ‘Armstrong 


INDUSTRIAL INSULATIONS 


Armstrong Cork Company 
2011 Sharpe St. 


Lancaster, Penna 
Please send me the free booklets checked, 


Please have an Armstrong representative call, 





Name 


Armstrong Armstrong Armstrong Armstrong Position 
Armatemp Armaglas? In- LT Cork Cov- Insulcolor® 
Block and sulations for ering for All Weatherproof Company 
Blankets Piping, Tanks, Cold Lines Coating in 
and Vessels Eight Colors Address 


t ® Armstrong Cork Co., Manufactured by Owens-Corning Fiberglas Corp. City 
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NEW INSTRUMENTS & CONTROLS... 


Industrial Timer 


Continues to run after 


power outage. 


A new electrical instrument 
timing component keeps run- 
ning when power fails or cir- 
cuits short out. 

The duplex time component 
(U. 8. Pat. 2,563,888) is an ac- 
curate, synchronous electric 
time unit combined with a 
spring-driven time unit which 
is held in reserve. If electricity 
should fail, the spring-driven 
unit goes into action instantly. 
Upon power resumption or cir- 
cuit repairs, the synchronous 
electric motor again takes over. 

Timer has been piloted in 
chart drives and dials, time 
switches, and day-night thermo- 
stats. Its use has been pre- 
dicted in such applications as 
temperature, pressure and vac- 
uum recording devices; indi- 
cating and controlling instru- 
ments; heat treating and oven 
control.-Industrial Timer In- 
struments Co., 189 West Madi- 
son St., Chicago 2, Ill. 274A 


Cylinder Sampler 


Automatically checks pur- 
ity of five compressed gas 
cylinders. 


Large quantity sampling is 
quick and easy with a new auto- 
matic compressed gas cylinder 
sampling station designed to 
check purity of five cylinders 
at a time. 

When operated with an argon 
purity instrument, with a range 
of 99.9-100%, it will sample 
each cylinder to an accuracy of 
5 ppm. impurities. If all cylin- 
ders are acceptable, eight min- 
utes is required to analyze five 
cylinders. The length of time 
can be varied and will need to 
be altered for other types of 
analyzers. 

The checking system is about 
9 ft. long and 5 ft. 8 in. high. 
The operator loads the rack 
with five cylinders, just like 
loading: a filling rack, presses 
the start button, and the auto- 
matic sampling station com- 
pletes the analysis.—Thermco 
Laboratories, Michigan City, 
Ind. 274B 


74 


Chierine Detector 


Warns of 3 ppm. chlorine 
in the atmosphere. 


Now available is an instru- 
ment that detects as little as 3 
ppm. of chlorine gas in the at- 
mosphere. Wherever gas con- 
centration exceeds this amount, 
the detector operates electri- 
cally to warn of the danger. By 
giving alarm at this low level of 
gas concentration, the device 
assures counteraction long be- 
fore the 15 ppm. level is reached 
where throats become irritated. 

Unit is made for either wall 
or panel mounting. It can be 
used wherever chlorine gas is 
used or stored. Operation de- 
pends upon the reaction be- 
tween chlorine gas and chemi- 
cally treated dry paper.—Wal- 
lace & Tiernan, Inc., 25 Main 
St., Belleville 9, N. J. 274C 


Level Controller 


Trouble-free displacement 
type for all services. 


In the New Flexotrol liquid 
level controller both bearings 
and knife edges have been elim- 
inated. Result is extremely 
trouble-free operation on all 
services. 

The new design introduces a 
torque table to replace pivoting 


—_———- 
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members. The face of the torque 
table is free to twist under the 
action of the displacer thereby 
driving the torque tube. Nor- 
mal process residues do not 
hamper operation. 

Control action is interchange- 
able for proportional or differ- 
ential gap response. The pro- 
portional band is 1 to 150% 
with automatic reset as an ex- 
tra feature.—Kieley & Mueller, 
Inc., Middletown, N.Y. 274D 


| 
Shutoff and Alarm 


For automatic processes, 
operates without sensing 
elements or electronics. 


For the first time, there is 
available a safety shutoff and 
alarm for automatically con- 
trolled processes which requires 
no sensing element or electronic 
circuitry. The device shuts 
down the process and sounds 
an alarm when controller fails 
in the “on” period and sounds 
an alarm when there is an ab- 
normal “off” period or fusing of 
the power contactor. 

The impulse monitor can be 
applied to any process involv- 
ing heat, pressure or flow where 
the control system uses an on- 
off, two-position or pulsing type 
of control mode and where the 
input has reasonable duration. 

Operation of the monitor is a 
direct function of the signal 
from the automatic controller. 
The absence of sensing ele- 
ments such as thermocouples 
and thermal bulbs, and of elec- 
tronic circuitry assures positive 
dependable operation with no 
possibility of failure from 
added components. — Damol 
Corp., 541 Land Title Bldg., 
Philadelphia 10, Pa. 274E 
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Keeping the business 


Every craft, from a roaring speedboat 
to the lazy family canoe, is only as sea- 
worthy as the thin “skin” of finish that 
shields it. And this vital “skin” has to 
be tough to provide active protection 


from water, wind, weather! 


Superior resins produced through the 
use of Olefins are greatly responsible 
for modern rugged finishes. Olefins are 
members of Atlantic’s petrochemical 
family; that’s why you see the oil refin- 
ery in the picture. 

Olefins are used in production of qual- 
ity resins for heavy-duty varnishes, They 
offer faster drying, increased durability 
against wear and erosion. Typical ap- 
plications of resins include industrial 
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end of a hull in business! 





flooring, bowling alleys, boats. Olefins 
are also being used profitably in the 
manufacture of rubber chemicals, germ- 
icides, insecticides, dyes and surface 


active agents, 


Your own business may have use for 
these or any one of a wide variety of 
Atlantic petrochemicals. Our sales en- 
gineers will gladly work with you in 
putting any of these chemicals to work 
in order to improve your present prod- 
uct, develop new products or to speed 
production—with cost-cutting savings 


as the result. 


For full information, write or wire 
The Atlantic Refining Company, Dept. 
» N-11, at the nearest office listed. 


Philadeiphia, Providence, 
Charlotte, Chicago 


L. H. Buteher Co 


Naugatuck Chemicals 
) iD Rubber 


n Europe 


Atiantic Chemicals SAB 


a 


Atlantic Refining Cempany 


of Brazil, enTo 





ATLANTIC 


PETROLEUM 
CHEMICALS 











NEW ELECTRICAL & MECHANICAL EQUIPMENT... . 





Ol System 


Used with compressor and 
steam turbine installations. 


A packaged lubricating-oil 
system has been developed for 
use with compressors and 
steam turbine drivers. 

All components are mounted 
on a common base. Accessibility 
to gages and maintenance 
points has been increased by a 
compact arrangement for oil 
reservoir, pumps, motor, tur- 
bine, coolers and filters. In 
addition, the arrangement mini- 
mizes the number of com- 
ponents needed and cuts down 
on space requirements. 

The system shown is one of 
two used in a butadiene process 
in the southwest. Each serves 
two axial and two centrifugal 
compressors. Allis-Chalmers 
Mfg. Co., Milwaukee 1, Wis. 
276A 


Shaft Seal 


For light oil, resists aging 
and oxidation. 


The new DuFelt oil and bear- 
ing seal is used to seal light oils 
when no head of oil exists. It 
has excellent resistance to 
aging and oxidation and is less 
permeable to gases and other 
substances than many seals. 

DuFelt is a special lamina- 
tion of Hycar and felt. It is 
compressible for tight fit, 
grease absorbent for low fric- 
tion, hard and tough for long 
life. 

Normal bearing temperatures 
do not affect the Hycar lamina- 
tion adversely. It is satisfactory 
under acid conditions down to 
2.5 pH and will withstand mild 
alkaline solution at normal tem- 
peratures.—The Felters Co., 
Felt Products Div., 210 South 
St., Boston 11, Mass. 276B 


276 


Eleetrie Motor 


Has rotor supported by film 
of gas or liquid. 


A low-cost electric motor has 
been unveiled which will never 
require bearings or lubrication. 

The rotating assembly is sup- 
ported within the stator on a 
film of fluid which may be gas 
or liquid. The load-supporting 
fluid acts in the gap region. 
Motor alignment problems, end- 
bell housings, bolts, wicks. con- 
ventional bearings and grease 
disappear completely. 

Other gains: lower cost since 
motors can be made smaller 
and lighter; exceptionally quiet 
operation; greater operating 
efficiency due to more precise 
and uniform air-gap control; no 
bearing or lubrication main- 
tenance.—Air-Glide Engineer- 


ing Laboratories, - Vermilion, 
Ohio. 


276C 













Power Package 


Coupling and motor within 
single frame. 


Included as part of the new 
Flexi-Shaft motor is a fluid 
coupling that uses steel shot in- 
stead of true fluid. Adapted 
from the new Dodge Flexidyne 
drive, this coupling is mounted 
inside the motor’s frame to pro- 
vide a single-frame package. 

This new unit can be supplied 
with many combinations of 
magnetic brakes and gear re- 
ducers to solve unique drive 
problems. Primary features are 
smooth load acceleration, pro- 
tection against jamming of 
equipment and the ability to 
start heavy loads on lower 


actual operating horsepower. 
Flexi-Shaft motors are built 
in ratings from 4 through 15 
hp.—Reuland Electric Co., Al- 
hambra, Calif. 


276D 
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Electronic Mount 


Eases mounting of equip- 
ment in cabinets or racks. 


With the new Easy-Mount 
chassis slide assembly, Model 
CTFM, you overcome the most 
troublesome phase of mounting 
—hbolting the slide to the rear 
of the cabinet. It can be used on 
control panels or other elec- 
tronic equipment. 

Assembly has a built-in cross- 
bar which provides support at 
the rear and also serves to pre- 
align the slides for perfect fit 
without adjustments, After the 
slide assembly has been attached 
to the front rails of the cabinet, 
the chassis is simply set into 
the cradle. The complete instal- 
lation takes about 5 min. and 
requires only a screwdriver.- 
Chassis-Trak Corp., 525 South 
Webster St., Indianapolis, Ind. 

276E 






Clateh 


Offers advantages over cen- 
trifugal type clutch. 


A unique clutch with exclu- 
sive “lock-in” toggle action dis- 
engages at a speed 400-500 rpm. 
slower than it engages. Resul- 
tant gains over the centrifugal 
clutch: the engine can idle at a 
satisfactory speed without slip- 
page at relatively low operating 
speeds; and there is greater 
load capacity in proportion to 
clutch weight. 

The Tog-O-Loc clutch is 
available for use on a wide 
variety of gasoline and diesel 
engines in the 10-50 hp. range. 
The extra large friction area 
and simplified construction pro- 
vide long trouble-free perform- 
ance, according to the manufac- 
turer. — Salsbury Corp., 1161 
East Florence Ave., Los Angeles 
1, Calif. 276F : 











Were sold on KARBATE ‘eouipment 1 costs 
Jess, lasts forget, and Its easter to rraintain / 


Heres how you save with 
“KARBATE”’ IMPERVIOUS GRAPHITE 
PROCESS EQUIPMENT 


@ Lower first cost @ Rugged mechanical designs ® Quick delivery 

@ Sustained low maintenance @ No metallic contamination @ Complete technical service 
@ Immunity to thermal shock @ Ease of installation @ Outstanding corrosion 

@ High thermal conductivity @ Light weight resistance 


No other material of construction combines all the Think of “Karbate” equipment first for new plant and 
advantages of “Karbate” brand impervious graphite. expansion; consider it always where corrosion is a factor. 


Write for Literature * Manufactured only by NATIONAL CARBON COMPANY 


The term "Karbate’’ is a registered trade-mark of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY : A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto 
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NEW HEATING & COOLING EQUIPMENT .. . 


Valve Warmer 


Of embossed metal shaped 
to fit valve. 


Designed for easy installa- 
tion and removal, the Thermo- 
Panel coil clamp-on _ valve 
warmer can replace clumsy tube 
coils or be used rather than ex- 
pensive jacketed valves. 

The valve warmer is made 
from two sheets of metal. The 
outside sheet is embossed to 
provide flow channels; the in- 
side sheet is flat. Welded to- 
gether and then curved to fit the 
valve, the unit assures good 
heat transfer for wax, asphalt, 
petroleum, glycerine, etc. — 
Dean Thermo-Panel Coil Div., 
Dean Products, Inc., 616 Frank- 
lin Ave., Brooklyn 38, N. Y. 
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Resistant Exchangers 


Feature flexibly mounted 
impervious-graphite tubes. 


A custom-designed line of 
acid-resistant heat exchangers 
offers special design features 
aimed at long service life. 

Impervious-graphite tubes are 
mounted in the tubesheet by 
means of neoprene ring gaskets 


— 


For More Information... 


about any item 

in thie department, 
circle its code 
number on the 


Reader Service 








Posteard inside the back cover. 


ee 


(U. 8. pat. 2,281,594). As the 
gaskets are driven into place 
during installation, they com- 
press to form a tight, flexible 
seal. 

With this type of construc- 
tion the tubes are protected 
fully against expansion and 
contraction strains. There are 
no floating tubesheets to leak or 
stick. The tubes are replaced 
easily, and if desired, metal 
tubes can be substituted at a 
later date. 

Exchanger is designed for 
vertical erection which elim- 
inates need for intermediate 
tube supports. A wide choice of 
tubesheet materials is avail- 
able. ; 

Tubeside pressure’ ranges 
from full vacuum to 50 psig. at 
temperatures up to 180 F. De- 
sign shellside steam pressure is 
i5 psig.—Swenson Evaporator 
Co., Harvey, Ill. 278B 


Steam Purifier 


Cleans exhaust steam for 
return to boiler. 


You can cut the cost of power 
operation by conserving water 
and steam through use of the 
new model LS Hi-eF purifier. 
Installed in low-pressure steam 
lines on the exhaust side, it re- 
moves oil, pipe scale and other 
impurities so that the steam can 
be returned to the boiler. 

This procedure reduces the 
amount of raw water required 
for the boiler. And condensed 
steam is less costly to generate 
into steam than raw water. 
Furthermore, condensate from 
purified steam lessens the 
danger of hot spots developing 
in the boiler because of impuri- 
ties. 

In the first stage of separa- 
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tion, large droplets are removed 
from the steam by impinging 
against a baffle. A uniquely de- 
signed second-stage separator 
removes the fine mist by cen- 
trifugal action to complete the 
cleaning action. 

Unit shown is a 45-in. size in- 
stalled horizontally in a 42-in. 
pipeline.—V. D. Anderson Co., 
1935 West 96th St., Cleveland 2, 
Ohio. 278C 


Flame Blender 


Mixes up to 1,000% excess 
air with hot gases. 


Through use of a new 
Blended-Flame unit, high- 
temperature combustion prod- 
ucts can be blended thoroughly 
with up to 1,000% excess air. 
This insures complete combus- 
tion of fuel and gives better 
circulation of heat in furnaces, 
ovens, kilns and other heat 
processing equipment at tem- 
peratures ranging from 400 to 
1,800 F. 

Unit assures a stable flame 
and prevents the incoming 
excess air from interfering with 
the ignition and combustion of 
the fuel within the refractory 
tile. Excess air flows around the 
outside of the tile, so that blend- 
ing occurs only at the tile out- 
let and periphery of the burner 
flame. 

The path of the excess air is 
as straight as possible in the 
blending stage. Thus, combus- 
tion goes to completion before 
complete blending takes place. 
This reduces formation of alde- 
hydes, noxious fumes, smoky 
haze and objectionable odors.— 
Hauck Mfg. Co., 124-136 Tenth 
St., Brooklyn 15, N. Y. 278D 
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RIGIDLY INSPECTED FROM 
TIMBERLAND TO FINISHED DRUM 


At Continental we have complete control over every 
step in the process of making fibre drums. We have 
our own timberlands, paper mills, and fibre drum 
plants and follow rigid inspection procedures. That's 
why Continental fibre drums are unsurpassed for 
rugged durability and give extra protection to your 
product in shipping and storage. 


Neat, trim Continental fibre drums are tailored to fit 
your product and expertly printed or spray painted, 
Their light tare weight will save you money on shipping 
expenses, too. 

Check the advantages of Continental's fibre con- 
tainers—Leverpak, Stapak, or Fiberpak—and discover 
how they can help increase your profits. Call us today. 


vw 


CONTINENTAL (C, CAN COMPANY | cal 


FIBRE DRUM DIVISION - VAN WERT, OHIO 
New York * Philedelphia « Pittsburgh * Tonawanda ¢ Cleveland « Chicago * Atlanta © St. Louis * Son Francisco + Los Angeles * Eau Claire + Boston 
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Airstream Conveyors 
permit close integration of bulk 
handling with production 


Companies planning integration of dry bulk 
materials handling with production should con- 
sider the many advantages offered by Dracco 
Airstream Conveyors. 

Airstream Conveyors are readily adaptable to 
control. Any degree of automation is possible— 
one man at a centralized panel can control all 
phases of even the most complex handling system. 
Movement of materials is smooth and swift— 
processes are tied together into a single co- 
ordinated operation with no waste motion. 

Airstream Conveyors can perform a wide range 
of bulk handling functions: (1) moving raw ma- 
terials from transport to storage and from storage 
to process; (2) moving intermediate stage ma- 


terials from process to process; and (3) moving 
the finished product from end of process to pack- 
aging or bulkloading. In addition, materials en- 
route from point to point may be weighed, 
batched or blended without halting flow. 
Airstream Conveyors can handle any dry bulk 
powdered or granular material at almost any 
desired handling rate. They are completely en- 
closed, sanitary, self-cleaning, dust-free and easy 
to maintain. To find out more details on how 
Airstream Conveyors can be integrated with pro- 
duction in your plant, call or write Dracco today. 


DRACCO CORPORATION 
4040 East 116th Street + Cleveland 5, Ohio 


oo 
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There’s 


You specify 
the materials in 
Allis-Chalmers 


Frame-Mounted 


Here’s a pump that’s built exactly right to handle 
your problems of temperature, corrosion and con- 
tamination. Reason: You specify the materials that 
go into your Allis-Chalmers pump. 

Parts are available in almost every material used 
in pump construction — iron, bronze, stainless steel, 
high nickel alloys and others. In addition, you pick 
the sealing arrangement and specify direct coupling 
or V-belt drive. 


A-5218 
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pump selection 
from Allis-C 


wr & 


pean by 


Salt water disposalis the job of this Allis-Chalmers 
pump in a southwestern oil field. It is driven by an 
Allis-Chalmers 10-hp motor. 


Frame-mounted pumps, either grease or oil lubri- 
cated, are available with heads to 400 ft, capacities to 
3500 gpm, temperatures to 550 F 


Lower cost per gallon pumped results from the custom 
design of Allis-Chalmers pumps—and they're priced well 
below “special’’ chemical and refinery pumps. Next time 
you need pumping equipment, talk with an A-C pump 
specialist. Contact your nearest A-C office, or write Allis- 
Chalmers, General Products Division, Milwaukee 1, Wis. 


ALLIS-CHALMERS 
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Chemical Economics 


EDITED BY D. R. CANNON 


What’s Ahead for Chemicals From Wood? 


PRIZE—Rich though remote 


© A new aromatic chemical industry for the taking 


BARRIERS—Still formidable for forest industry 


© Preoeceupation with a “physical” product 
® Inexperience in aggressive market development 


ACTIVATING PRESSURES—Building up fast 


® Pollution control is imperative and expensive 
© Production costs are squeezing profits 


Frances Arne, Assistant Editor 


Wood’s chemical potential is 
admittedly enormous. Yet in- 
centives to tap this silvichemical 
potential have been less than 
compelling. As a matter of fact, 
the inertia of an old industry has 
stymied all but the scratchiest 
sort of use of forest products as 
chemical raw materials. 

Today’s incentives are stronger 
but usually go unnoticed. But to- 
day’s stepped-up economic pres- 
sures are forcing a spurt in silvi- 
chemicals. 

Witness the milestone passed 
last summer when, for the first 
time on a commercial scale, con- 
ventional forest products were 
byproducts of chemical opera- 
tions, not vice-versa. (We ex- 
clude such long-established silvi- 
chemicals as charcoal, rubber 
and naval stores.) 

Pacific Lumber Co.’s Scotia, 
Calif., redwood bark extract 
plant (see photo next page) and 
Rayonier’s Vancouver, B. C., 
hemlock bark extract plant, both 
on stream last summer, extract 
chemical values from virgin bark 
and only then turn the fibrous 
residue over for processing into 
board, insulation and other con- 
ventional forest products. (Chem. 
Eng., Aug. 1956, p. 110). 
> The Squeeze is On—Economic 
motivations urging more com- 
plete chemical utilization are ris- 
ing in number and _ intensity. 
They include: High cost of con- 
trol of air and stream pollution; 
higher costs of timber proc- 
essing and pulping; slow-but- 
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sure increase in costs of chem- 
icals from other natural sources 
(fossil fuels and ores); and ar- 
rival of natural gas in the 
Pacific Northwest, which may 
mean increased availability of 
wood residues now serving as 
fuel, 

All these factors are helping 
shift the forest products indus- 
try from a predominently chem- 
ical-consuming to a chemical- 
producing and consuming status. 
And although largely negative 
in character, such factors may 
well generate enough action to 
uncover products and processing 
techniques that forecast volume 
markets. 
> Feast of Leftovers—Without 
these rich ports of call the ocean 
of cheap, available and peren- 
nially replaced supply of lignin 
and other organic products in 
wood waste has been unable to 
tempt industry to utilize more 
than a fraction of 1% of it for 
chemical purposes. 

More than 100 million tons of 
waste wood are accumulated 
every year in lumber, veneer and 
plywood operations. Probably an 
equal quantity of cheap wood 
is available as cull trees, un- 
economic species and defective 
bolts left to rot in the woods. 
Wood residues from mills repre- 
sent material] already harvested. 
There are many locations in this 
country and Canada where the 
mill buildup runs into thousands 
of tons per day. 

Of the nine million tons per 
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year of organic material in spent 
liquors from wood pulping— 
probably the wood waste receiv- 
ing most industry attention—the 
percentage used for chemicals is 
almost negligible. The rest is 
simply dumped, or burned for 
fuel and recovery of inorganic 
cooking chemicals. About the 
only noteworthy volume chemical 
use for sulfite liquor lignins is 
the 20,000-30,000 tons/yr. which 
goes into carbon black substi- 
tutes for rubber reinforcement. 
> Too Big to Swallow—Need for 
volume markets is made more 
urgent by the particular nature 
of the pulp and paper industry, 
forced by accident of birth into 
the role of patron saint for silvi- 
chemicals. Pulp, paper and other 
wood products are made in such 
large quantities that complete 
chemical utilization (in the name 
of economy) of the wastes would 
in many cases swamp world mar- 
kets, let alone the American mar- 
ket, for any of the chemical com- 
ponents involved. 

¢ For example, Crown Zeller- 
bach last year made a big silvi- 
chemical splash with dimethyl 
sulfide from Kraft waste liquor. 
CZ’s 2-million-lb./yr. pilot plant 
at Camas, Wash., is now convert- 
ing a laboratory process into a 
commercial venture.* But right 
F “Crown will do more than recover 
dimethyl! sulfide and methyl mercaptan 
from Kraft liquor for sale; it also plans 
to make derivatives from both, use 


them as first stepping stones into the 
synthetic organic chemical industry. 





Silvichemicals for Saie 


Vanillin 

Dimethyl sulfide 
Rubber reinforcers 
Bioflavenoids 

Oil mud dispersants 
Ethanol 
Antioxidants 

Plastic extenders 
Emulsion stabilizers 
Ceramic binders 
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CALIFORNIA 


A NEW HIGH FOR I-R GAS-ENGINE COMPRESSORS 








MONTANA 














One of seven KVG Gas-Engine Compressors at Big Piney 
Station of Pacific Northwest Pipeline. 


Seven KVG Units at 7,325 ft. altitude 
deliver gas from BIG PINEY FIELD 


to Pacific Northwest Pipeline 


he Big Piney Station of the new Pacific Northwest 
Pipeline system is of special interest for two 
reasons. 


Located at an elevation of 7,325 ft above sea level, it 
is the highest pipeline compressor station in the 
country—operating in temperatures ranging down to 
40° below zero. 


It has made possible the commercial utilization of 
Big Piney Field, which has been shut in for the past 
18 years by lack of transportation facilities. 


Hence it was quite appropriate that opening cere- 
monies for the Pacific Northwest Pipeline were held at 
Big Piney—where seven Ingersoll-Rand KVG Gas- 
Engine Compressors boost field gas to pipeline pres- 
sures. Two 880-hp units and two 660-hp units operate 
with intake pressures of 100-350 psi and discharge 
pressures of 400 to 550 psi. Three more 660-hp units 
have intake from 400 to 550 psi and discharge pressures 
of 650 to 850 psi. 





Because of the extremely high altitude, the gas engines 
were supplied in bigger-than-normal sizes. Combined 
rated horsepower of the seven Big Piney units would 
be 5,060 hp at normal 1,000 ft altitude—for an actual 
load of about 3,885 hp under average conditions. The 
station is completely “winterized” for dependable 
operation at sub-zero temperatures. 


Ingersoll-Rand Gas-engine Compressors now serving 
the various stations of the Pacific Northwest Pipeline 
include the following types and sizes: 


SVG compressors, 330 hp 

KVG compressors, 660 and 680 hp 
Turbocharged KVS units, 1000 and 2000 hp 
PKVG Gas Engine Power Units, 1100 hp 


For maximum stability, flexibility and long-range 
economy under all pipeline conditions, it pays to 
specify Ingersoll-Rand four-cycle gas-engine com- 
pressors. Your I-R representative will gladly give you 
complete information on the units best suited to your 
needs. 


Ing ersoll-Rand 


11 Broadway, New York 4, N. Y. 


6-466 


COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO-BLOWERS * CONDENSERS * CENTRIFUGAL PUMPS * GAS & DIESEL ENGINES 
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ECONOMICS... 


ALKALINE COOK in digester frees chemical values from redwood bark. 


now the kraft industry could 
turn out, with no strain, over 
700 million pounds of dimethyl 
sulfide a year. 

¢Rayonier has in its myr- 
icetin (from bark) what seems 
to be a promising bioflavenoid. 
But even if myricetin were 
widely adopted for use in cold 
remedies, its market would be 
tiny—albeit a profitable $1/lb.- 
one—compared to Rayonier’s 
“normal” markets (measured in 
thousands of tons). Thus the 
firm is a little reluctant to push 
the project to hard, fears getting 
into an operation of an entirely 
different order of magnitude 
than it is used to—and Ray- 
onier is perhaps the most chem- 
ically-minded of the pulp and 
paper companies. 

e Weyerhaeuser is currently 
selling about 10,000 tons/yr. of 
Silvicon, its physically fraction- 
ated Douglas fir bark. It could 
produce 60,000 tons/yr. at its 
Longview, Wash., mill alone, 

¢Marathon Corp. has re- 
covered vanillin from _ sulfite 
waste liquor for more than 20 
years. But the market for vanil- 
lin as a food flavorant is peanuts 
in the eyes of the pulp industry. 
All demand could be met by one 
plant operating part time. 
> Unfamiliarity Breeds Inertia 
—In general the forest products 
industry has neither the dispo- 
sition not the experience that 
builds volume markets for spe- 
cialty items. Unlike the chemi- 
cal block, it is unused to spending 
the kind of money for process 


and market development which 
would make silvichemicals pay 
their own way. That the temper 
of even the most progressive in- 
dustry faction inclines to the 
negative view is reflected in the 
statement of a Crown Zellerbach 
spokesman: 

“In terms of tonnage, dollar 
volume, stability of market, 
profits and what have you, the 
chemical activities of any major 
pulp and paper company are, and 
will continue to be for the fore- 
seeable future, but a small frac- 
tion of its pulp and paper 
operation. So its a question of 
gearing our (chemical) opera- 
tion to the pulp and paper op- 
eration, not vice-versa, Just as 
we get a (chemical) process and 
product rolling, the pulping op- 
eration is changed, which, of 
course, gives us an entirely dif- 
ferent raw material to work on 
(for chemical recovery) .” 
> Spotlight on Sulfite Liquor— 
Much of the activity in chem- 
ical recovery from wood—which 
represents progress, though 
scattered and relatively small— 
is still based on utilization of 
waste sulfite liquor. 

Crown Zellerbach is isolating 
beta-conidendrin from sulfite 
liquor on a small industrial 
scale and marketing it as an 
antioxidant in fats, oils and rub- 
ber. Market development price 
is $8/lb., but in commercial 
quantities the price can proba- 
bly be shaved to about $1.50/Ib. 

Puget Sound Pulp and Tim- 
ber Co. manages to make alco- 


hol economically from waste 
sulfite liquor and expects the 
economics to shift more in 
favor of tree-derived alcohol as 
petroleum supplies diminish. 

Waste sulfite solids are recov- 
ered by evaporation for the lig- 
nin content, as in Crown Zeller- 
bach’s Orzan A, or further puri- 
fied and changed by simple 
chemical action like caustic di- 
gestion, as in CZ’s Orzan deriva- 
tives and Marathon’s Mara- 
sperse. High molecular weight 
polymers in lignin are split, as 
in Marathon’s vanillin. 
> Caught in a Corner?—Some 
research people believe that the 
sulfite pulp industry continues 
investigating byproduct utiliza- 
tion simply because otherwise 
the demands of pollution control 
may force them to switch to a 
different pulping process. De- 
prived as they are of the oppor- 
tunity to dump any substantial 
volume of organic waste mate- 
rial into water courses, the sul- 
fite pulpers can justify, in the 
name of self-preservation, re- 
covery of chemicals on some- 
thing worse than a break-even 
basis. 

These same research people 
also believe the cause of effec- 
tive lignin utilization would be 
better served by employing 
wood itself as the primary raw 
material. If approached via 
whole wood rather than waste 
wood, lignins can be tailor-made 
for specific end uses. This en- 
ables the investigator to dodge 
limitations imposed when he is 
compelled to work with “cast- 
off” lignin, a product which 
gives difficult-to-separate mix- 
tures at best. 

For the high reactivity of the 
lignin molecule, a natural com- 
plex carbohydrate, poses an- 
other barrier to silvichemical 
development. No matter what 
you do to the natural carbohy- 
drates you change them. Fur- 
thermore, most of their inter- 
mediates are unstable and react 
in several different ways. 
> For Profit, Not Expediency— 
Before the silvichemical indus- 
try can grow to its rightful 
stature, the wood products 
people will probably have to 
stop handling it with an air of 
stop-gap expediency and assume 
the broad-based, profit-seeking 
approach which the chemical 
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“FORMALDEHYDE 


the way you wat e3E . 


\W specify 


CELANESE FORMCELS 


(Formaldehyde in alcohols) 


Celanese Formcels are low water content for- contact with the other reactants. Formcels do 
maldehyde solutions in a variety of alcohols. not require depolymerization, and, because they 
They are developed to meet specific processing offer an alcohol medium in which all reactants 
requirements and, by replacing formalin, can are soluble, they contribute to faster reaction 
often provide economic as well as quality ad- cycles. 
vantages. The ratio of formaldehyde to water Investigate Celanese Formcels: as organic 
in Formcels is about ten times greater on a chemical intermediates . . . for resin condensa- 
weight basis than 37% formalin. tion reactions .. . for curing zein coatings . . . as 
Formcels form a continuous phase with most an embalming fluid component. Mail coupon 
organic compounds ... react faster than formal- for Bulletin. 
in because the formaldehyde is in more intimate Celanese® Formcel® 


Celanese Corporation of America, Chemical Division, Dept. 553-K 
180 Madison Avenue, New York 16, N. Y. 
Send me Product Bulletin $-23-5. 


1 am interested in Celanese Formcels for : 
(type of application) 


NAME 








( ———Ss 


COMPANY __ 








2006... B VAT 6 ee 





In Canada: Canadian Chemical Co., Limited, Montreal, Toronto and Vancouver. 
Export Sales; Amcel Co., Inc. and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y. 
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ECONOMICS... 


industry has used s0 success- 
fully. 

One such approach has been 
suggested by Weyerhaeuser’s 
research director Patnode: “The 
forest products industry will 
probably have to form a silvi- 
chemical complex. Much as the 
chemical industry is its own 
best customer, the forest prod- 
ucts industry will have to be- 
come its own best silvichemical 
customer. Where it may not pay 
to extract myricetin alone, it 


might pay to extract a whole 
fraction of chemicals: myrice- 
tin, quercitin, dihydroquercitin, 
polyphenols (2-7 rings), waxes 
and other organic extractives. 
One company might develop a 
process (and market) for one 
fraction, another for another 
fraction.” 

This will take a lot of ex- 
changed know-how, a lot of close 
coordination. But the promised 
rewards could very well be tre- 
mendous. 





Pharmaceuticals 48 
Chemicals 28 


, *Cibe Pharmeceutice! Products 
1Chem. Eng. estimate 





Research Spending: High by Any Measure 
Yo of Sales 


Yo of Profits Y of Capital 


21.1 36.8* 
15.3 257 








How Much for Research? 


As percent of sales, it seems considerable; of profits, 


impressive; and 


That industry spends plenty 
for research today is not news. 
But it may come as a surprise 
to you, accustomed as you are 
to hearing research expressed 
as a percent of sales, to know 
how much of a company’s total 
capital effort is for research. 

Mr. T. F. Davies Haines, 
president of Ciba Pharmaceu- 
tical Products, Inc., takes a look 
at research spending in a talk 
he gave last summer at Colum- 
bia University’s Seventh Annual 
Conference on Industrial Re- 
search. 
>» Drugs Lead Chemicals—Sift- 
ing research statistics of the 
past five years for eleven widely- 
known pharmaceutical com- 
panies, Mr. Haines reports that 
Schering Corp. spent 10.7% of 
sales on research (Ciba topped 
7% in 1956). The mean for all 
eleven was 4.8% of sales. 

Of 17 chemical companies on 
the New York Stock Exchange, 
the top research spender shelled 
out 5.8% of sales. Mean for the 
group: 2.8%, 
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of capital 


effort, eye-opening. 


Using another measure of 
research effort, Haines says 
one pharmaceutical company 
(Schering again) spent 33.7% 
of its net income before taxes 
on research in one year. 

Mean expenditure for the 
eleven drug companies was 
21.1%; for the 17 chemical 
firms, 15.3%. 

Haines turns to his own com- 
pany to illustrate the bite re- 
search takes out of a company’s 
capital resources, Ten years ago 
only 12% of Ciba’s employees 
were in research; today 19% 
are, During the same period the 
research payroll’s share of total 
payroll rose from 14 to 20%. 
And ten years ago only 12% of 
Ciba’s total fixed assets were 
used for research purposes; to- 
day research claims 35% of 
fixed assets. 
® Are Sales a Good Basis?— 
Percent of sales spent on re- 
search does not, feels Haines, 
have practical significance, at 
least for planning a research 
program. A company’s sales 
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volume doesn’t necessarily have 
anything to do with how much 
money it can make available for 
research. Gross profit margins 
vary greatly in _ different 
branches of the chemical indus- 
try and even between pharma- 
ceutical companies whose busi- 
ness may be more concentrated 
in one type of product than an- 
other. 

On a dollar-and-cents basis, 
too, pharmaceutical research 
spending is impressive. One of 
the eleven firms mentioned 
above, Merck, spent $8.5 million 
in 1955. In the same year Pfizer 
spent $7 million; Ciba, $5.5 mil- 
lion; and Squibb and Smith, 
Kline & French, each $5 million. 

Ciba’s Haines runs down the 
price list to show why research 
costs the drug industry so 
much. 

¢Its easy to put a quarter- 
million-dollars worth of equip- 
ment into a single laboratory. 

¢A suitable building with 
equipment to study high pres- 
sure reactions can cost even 
more. 

eA pilot plant for any 
worthwhile research program in 
antibiotics and fermentation 
chemistry costs several million. 
~ Every PhD engaged in re- 
search needs $75,000 worth of 
buildings and equipment around 
him. Laboratory costs alone (for 
depreciation, maintenance, lab 
assistants, stock room cost, etc., 
but excluding research adminis- 
tration, outside grants, library 
and patent expenses) average 
$45,000 a year for each PhD in 
research. 
> Costly Misses—Even so, most 
drug research (and this is what 
really runs up the tab) ends in 
failure. Only four antispasmodic 
drugs are widely used out of 
the many hundreds tested and 
classified. More than 5,000 anal- 
gesics have been discovered 
but only eight are commonly 
used. Only three or four com- 
pounds have been found suc- 
cessful out of the more than 
14,000 chemicals tested for anti- 
malarial activity. Fifty-five sci- 
entists spent 24 years screening 
more than 100,000 soil samples 
to get just one of the broad-spec- 
trum antibiotics. Cost: $4 mil- 
lion. (Only 76 out of 100,000 soil 
samples showed any antibiotic 
activity at all.) 
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Cities Service Petroleum reports: 
Kemp Dryer in continuous operation 7 days a 
week; has required no service or downtime! 


To dry compressed air for instruments in a hydroformer unit 
at its refinery in Lake Charles, Louisiana, Cities Service 
Refining Corporation has installed a Kemp Model! LC SE2 Air 
Dryer. Since January, 1955, it has served continuously—seven 
days a week—drying 1900 cubic feet of air per minute to a dew 
point of -10° F. 

This fully automatic Kemp Dryer, reactivated every 12 
hours (or 22,800 cubic feet of air), has so far required no down- 
time or service at all! And, according to Mr. Glendon L. Smith, 
Unit Engineer at Cities Service, there is practically no pressure 
drop from the entering pressure of 285 pounds... further 
indication of Kemp quality and efficiency. 
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Kemp Dryers for Every Purpose 


Kemp offers a variety of dryer models to meet all problems, 
Designed to dry air, gases or liquids to sub-zero dew points at 
low cost, they are constructed of quality materials and embody 
the engineering knowledge gained from Kemp’s many years of 
experience. They are available with manual, semi-automatic or 
fully automatic tower reactivation. In addition, Kemp will 
prescribe the proper desiccant for each specific drying job. If 
you have a problem involving the removal of water from air, 
gases or liquids, contact Kemp now. For complete facts and 
technica) information, write for Bulletin No. D-100. 


DYNAMIC DRYERS 


CARBURETORS . BURNERS * FIRE CHECKS 
METAL MELTING UNITS + INERT GAS GENERATORS 
SINGEING EQUIPMENT 


THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Maryland 
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How to Handle Outside Research Projects 


Engineers may get the job of on-the-scene piloting 
of outside research. It calls for coordination and taet. 


You may find yourself some- 
day directing an outside re- 
search project—one that has 
been “farmed out” for any of a 
number of reasons. 

At Elgin National Watch Com- 
pany, for example, a qualified 
engineer from the home staff is 
assigned the responsibility of 
piloting outside research work, 
according to a recent talk by 
Research Director George En- 
sign at the National Industrial 
Research Conference. 

H. G. Wells foresaw an age 
when every key administrative 
position would be held by engi- 
neers and scientists. We aren’t 
sure if this “golden age of the 
engineer” has arrived yet, but if 
tomorrow is the day, you ought 
to know some of the thought that 
goes into directing outside re- 
search—an important phase of 
conducting research for profit. 
> The Project Itself — Projects 
for outside study should, if pos- 
sible, lend themselves to a 
long term treatment. Experience 
shows that long relationships are 
the most productive. It takes 
time to get acquainted, to de- 
velop understanding and com- 
patibility. We'll assume the proj- 
ect for outside study has been 
chosen properly—that’s the job 
of the research director. His 
reasons may be that the com- 
pany’s research staff is too smal! 
or the nature of the problem lies 
outside the particlar talents and 
equipment in the company’s own 
labs, Outside facilities may make 
available to you more millions of 
dollars worth of equipment and 
trained operators than your com- 
pany could dream of purchasing. 





NEXT MONTH 
CHEMICAL PESTICIDES 


Evaluating pesticide per- 
formance in this transitional 
year and outlook for 1957. 











>What About Cost? — There 
will be no problem of cost con- 
trol unless created by the home 
office. The outside labs will dis- 
cuss the budget with your com- 
pany in advance. These final fig- 
ures become law the moment 
authorized expenditures start. In 
some cases outside project costs 
have been easier to control than 
costs on a project in the home 
labs. If the cookie jar is out of 
reach it won’t tempt as often. 

With any specific agency the 
costs will vary depending on the 
scientific talent required, the 
type and quantity of equipment 
needed, the space, amount of sup- 
plies, travel expense, power and 
other items to be considered. 

Estimated figures of $1,200 to 
$1,500 per month per research 
worker assigned to your project 
are good enough to use, accord- 
ing to Elgin’s Ensign. 
> Your Job—When your project 
was placed with an outside 
agency, their reputation and 
competence were considered. If 
possible, you visited their labs 
and met the men who might be 
assigned to your problem, The 
location of the outside facility 
should be given a lot of weight. 
Close liaison between the home 
staff and the working group is a 
must, 

Your job is a close, continuing, 
personal, on-the-job direction to 
insure maximum effectiveness in 
using the outside facility. You 
will probably have to keep in con- 
stant contact with a man in the 
home laboratory by letter, phone, 
reports and personal visits. The 
project scientist should keep you 
fully informed of his progress 
and troubles so that your com- 
pany can assist him when needed 
and keep the project on course. 
> Simple Reports Favored—The 
subject of reports is frequently 
raised. The sponsor can receive 
any kind of report he wants— 
from a simple monthly letter to 
a detailed technical report. 

The best kind seems to be the 
simplest working report that 
adequately describes progress 
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and outlines future activity. De- 
tailed records for patent use and 
as true technical reports must be 
kept in laboratory notebooks. 
There is no need to repeat vol- 
umes in the formal report. 

> Stopping The Project — Usu- 
ally a successful project is not 
stopped, it is weaned, says En- 
sign. As soon as research has 
shown the way production utili- 
zation of the results are started. 
It is the responsibility of the 
home research organization to 
recognize this time and to recog- 
nize the time when further lab 
work is not needed. 

When an outside project fails 
—and it happens—it’s usually a 
little noisier than a failure in 
the home labs. Funds are cut off, 


Chemical Consumption 


Index (1935 +100) 
340 /- 








Consumption by Industries 


June July 
(Final) (Est.) 


Coal products 3.5 
Explosives J 10.1 
Fertilizer " 45.6 

26.7 

3.0 
Leather a 4.1 
Paint & varnish é 32.2 
Petroleum refining ... 31. 32.3 
Plastics , 19.5 
Pulp & paper 








This is the Molecular Sieve principle. Each crystal hos 
precisely formed pores leading to an adsorption cavity. 
Stream molecules smaller than the pore enter and are 
adsorbed .. . larger molecules are excluded. Different 
pore sizes of each Molecular Sieve type permits separa 
tion of many different materials. 


y 


al 


Now...SELECTIVE Separation 


with 


LINDE Molecular Sieves, a new class of adsorb- 
ents, offer unique performance in product puri- 
fication and recovery. These synthetic crystal- 
line zeolites provide selective separation of 
gaseous and liquid mixtures on three totally new 
bases . . . difference in molecular size... in po- 
larity ... in carbon bond saturation. 

Selective removal of contaminants, even in 
trace amounts, is possible at temperatures up 
to 300° F. Selective recovery of valuable stock 
is often accomplished without regard to relative 
boiling points. Co-adsorption eliminates extra 
processing steps by removing several impurities 
simultaneously. High capacity is realized 


through a wide range of operating conditions. 

Typical production applications of Molecular 
Sieves are the separation of n-paraffins from 
iso-paraffins and cyclics... extraction of olefins 
from refinery steams and top gases... removal 
of catalyst poisons from olefins. ..sweetening 
of natural gas and reformed hydrogen. . . puri- 
fication of annealing gases. 

For a descriptive booklet, ‘‘Molecular Sieves 
for Selective Adsorption,” write Dept. CG-11, 
Linde Air Products Company, A Division of 
Union Carbide and Carbon Corporation, 30 East 
42nd Street, New York 17, N. Y. 


MOLECULAR SiEVES 
The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 
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ECONOMICS ... 


termination reports come in, But 
if the project has had adequate 
direction, stopping it is no more 
a problem than stopping a fail- 
ing project at home. 

> Results Usually Good — Ex- 
perience shows that if you do 
your part you will get more thar 


adequate “best efforts” from the 
outside labs. 

Outside research facilities of- 
fer an exclusive relation to the 
sponsor, your company. They 
honor the confidences that must 
exist between their staff and the 
sponsor and accept only one 














sponsor in a particular field. 

Their work in this field is avail- , 
able to a sponsor exclusively and 
includes delivery of patent 
rights, control over publication 
of papers and even reference to 
the nature of work being per- 
formed. 
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CO: Plastics’ raw material 

With isocyanates and acrylates 
riding high on the plastics boom, 
old-timer CO gets new life as key 
raw material in their manufac- 
ture. Here’s how the four largest 
CO plants make their high-purity 
product. (p. 382) 


Talent on parade 






Biographies and backgrounds 





of your authors and weight and 





importance to their contributions 
in this issue. (p. 408) 
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Technical literature 













You can get—free and fast— 





literature on any subject in your 





field. Keep files up to date the 





easy way. (p. 470) 
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ROUND PORT 
MEANS 


FREE FLOW 


ALL 


THE WAY 


You get full volume, unrestricted flow throughout the entire 
piping system when you use QCf Round Port Valves. 


The pipe-matching port openings cause no loss in head 
pressure — offer no more resistance to flow than the pipe 
itself. There are no obstructions—no turbulence and no 
harmful abrasive effects from solids in suspension. Even the 
most heavy viscous ladings flow freely through ACf 
Round Port Valves. 


Split-second quarter-turn shutoff, non-wedging cylindrical 
plug, Teflon* head gasket, are additional advantages that 
add to perfect performance of QCf Round Port Valves — 
that mean extra long trouble-free service —lower mainte- 
nance costs and fewer work stoppages. 


Act now to step up valve performance—to keep mainte- 
nance costs down. Representatives in 50 principal cities. 


* DUPONT TRADE NAME 
W-K- Mi tae 


PLANT: MISSOURI CITY, TEXAS © MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS In natural gasoline plant, 


W-K-M acf KEY 
THROUGH -CONDUIT LUBRICATED RETURN BENDS 
GATE VALVES PLUG VALVES AND FITTINGS 
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USCOLITE PIPE 

















Valve is being opened to allow gas to enter the chlorina- 
tor. Uscolite pipe is used for the chlorine line between 
these chlorinators and their operating injectors. One such 
line is shown running out of the left side of the photo- | 
graph above the operator's head. 


For flexibility, corrosion-resistance and 


durability in handling chlorine 
this sewage plant relies on chiorinators equipped with Uscolite Pipe 


“That's because the highly corrosive chlorine 
does no damage to Uscolite”, says an engi- 
neer with Wallace & Tiernan Inc., makers 
of the chlorinators used in the Westchester 
County Sewage Disposal Plant, New Rochelle, 
N. Y. Wallace & Tiernan say they find 
Uscolite Pipe excellent as a carrier of moist 
chlorine gas and chlorine solutions. They are 
constantly extending its use for chlorine 
solution lines at their installations. 
Uscolite® plastic pipe is extremely light in 
weight, yet has very high impact strength. It 


will resist acids, salts, alkalies and gases, 
inside and out. Uscolite has the seal of ap- 
proval of the National Sanitation Fouridation. 
Completely new or replacement piping — plus 
a wide variety of pipe fittings, valves and 
sheet, slab and rod stock—all are obtainable 
at any of the 28 “U.S.” District Sales Offices, 
at selected distributors or by writing us at 
Rockefeller Center, New York 20, N. Y. In 
Canada, contact Dominion Rubber Co., Ltd. 


(At right) Reading dial on an operating 
injector. Pipe leading to left and up is Uscolite. 


Watch NCAA Football, Saturday Afternoon, NBC—-TV 


Mechanical Goods Division 
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Today, through the magic 


of chemistry, new “‘miracle’’ fabrics 


with built-in resistance to wrinkles, 


moths, mold and mildew, are a reality. 


In modern chemical plants where the 


synthetic fibers for these new fabrics are made, 


highly corrosive process solutions are 


handled efficiently and economically by... 


WILFLEY 


ACID PUMPS 


Wherever installed, Wilfley Acid Pumps 

reduce costs and increase production . . . deliver 
trouble-free performance 24 hours a day. 
Available with pumping parts of the machinable 
alloys as well as plastic to meet all requirements. 
Write or wire for complete details. 


Individual Engineering on Every Application 


ety ACID pP 
i 
“COMPANIONS IN ECONOMICAL OPERATION” 
) 
“Up y* 
EY sand ° 


“ny 
- , 


A. R.WILFLEY ano SONS, Inc. 
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Yes... 

we’ve solved 
problems 

like yours 
before! 











































@ That’s what our field engineers are often able 
to say after studying your process requirement. 
You'll find they are backed by the experience 
which we and thousands of friends in chemical 
plants have gained in years of working together. 
Since the early twenties, L&N has been in- 
troducing new instruments to chemical plants. 


Of course, successful instrumentation demands 
fine equipment as well as “know-how’’. It requires 
a winning combination of proven performance, 
qualified engineering and skilled craftsmanship 
to give you... advanced electronic-designed 
Speedomax® recorders, indicators and scanners 
. . . time-tried analyzer cell systems .. . elec- 
tric and pneumatic 3-function controllers. 

This check-list shows you our wide-range, appli- 
cation instrumentation: 


Temperature——for all industrial applications 
featuring entire temperature spectrum by 
thermocouple, Thermohm” or Rayotube”. 
Thermal Conductivity—for binary or simple 
gas mixtures. 
Infrared Analysis—for multi-component gas 
mixtures. 
Magnetic Oxygen Analysis——for O, control 
in processes of combustion, protective atmos- 
pheres, etc. 
Thomas Autometer—for air pollution 
monitoring. 
Liquid Analysis for measuring sulfuric acid 
- concentrations. 
pH and Electrolytic Conductivity—for con- 
trol of acidity or alkalinity of various liquid 
processes. 


For further facts on L&N equipment for chemi- 
cal, petroleum and allied industries, write Leeds 
and Northrup Company, 4916 Stenton Ave., 
Philadelphia 44, Pa. 


LFEDS NORTHRUP 


instruments automatic controls « furnaces 
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“You say I can see vibration, 
measure it, and eliminate it?” 





“How much vibration do you 
. think my machine has?” 


No need to guess—the Veelos Vibration Analyzer shows 
exactly! This amazing electronic tester measures vibra- 
tion amplitude down to 2-millionths of an inch—tests 
one belt against another, actually shows which belt has 
“invisible shakes” . . . and how much! Don’t guess about 
vibration; it’s costing you hard cash every minute you 
ignore it. Ask your Veelos salesman to test your belts 
with the Vibration Analyzer. 


ERE SE a ae es LE 


“How do I eliminate costly 
belt vibration?” 


Install Veelos, in place of ordinary V-belts! V-belts have 
spots of varying density, due to their construction, which 
throw them out of balance. Veelos belts are absolutely 
uniform; every stud and link is identical; every foot of 
the reel is identical and uniform; and they’re perfectly 
balanced! Test any belt for vibration against Veelos— 

you're in for a shock. Your Veelos salesman will show 
you how to cut costs and improve your operation. 


©mMM4B. Co. 1956 
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=! a number of things? 


4 “Isn’t vibration caused by 


Vibration can be caused by bearings, motor, clutch, 
sheaves or V-belts. Quite often it is caused by V-belts 
alone. The Veelos Vibration Analyzer uses a “strobe” 
light which “stops” the motion-—shows exactly what is 
vibrating! It shows you precisely how much vibration 
you're paying for, and lets you correct it. The Vibration 
Analyzer gives positive proof, and the test takes only 15 
minutes. It’s free, of course. 





3 ee PERE EET ALP 


For free vibration analysis or 


gama niacin 


LINK V-BELT 7 
Manufacturing & Belting Company 
210 Stiegel St., Manheim, Pa. 
Veelos is known as 
Veelink outside U.S.A. 


“Industrial Belt 
Specialists Since 1911” 


Adjustable to any length e Adaptable to any drive « Balanced power e Constant power « Vibrationiess power 








LENGTH OF FILTER CYCLES 
Filteraids are commonly rated as to effective- 
ness in terms of flow rate and clarity. For many 
filter press applications, however, cycle length is 
equally important. This is increasingly true as 
labor rates rise each year, so that the cost of 
press room labor becomes a larger and larger 
burden on the operation, 

Cycle length is generally limited by declin- 
ing flow rate towards the end of the cycle. In 
certain systems where high specific resistance 
cakes are formed, it may be necessary to termi- 
nate the cycle before the press is filled in order 
to maintain an average rate high enough to 
meet production demands. For most systems, 
however, cycle length can be extended to mini- 
mize labor costs. Three factors are of prime 
importance. 

First, select the proper grade of filteraid. 
Filtration rates may be increased several-fold 
by employing the filteraid whose particle size 
range matches the filterable solids being re- 
moved, This insures freedom from migration 
of fines through the cake to blind the cloth and 
yields maximum filtrate volume per press 
cycle. 

Second, select a filteraid of high quality. It 
is generally known that superior air classifica- 
tion is the heart of the filteraid manufacturing 
process. Few people realize that diatomite fil- 
teraid plants represent investments of millions 
of dollars, and include exceedingly complex 
air classifier circuits. In our modern plant at 
Lompoc, California, for example, the product 
passes successively through fourteen cyclone 
separators. These are all of highly specialized 
design, based upon twenty-five years of experi- 
ence, and are not available to industry from the 
suppliers of standard dust collector equipment. 
High quality filteraids hold flow rate decrease 
to the theoretical 0.5 slope, Poor quality fil- 
teraids, though often possessing high initial 
flow rate (due to coarseness) tend to “tail off,’ 
as the cycle progresses. 

The third important factor in extending 
press cycle length is to use the optimum per- 
centage of filteraid, In many instances cycle 
length is limited through the use of excessive 
amounts of filteraid, thus filling the press pre- 
maturely and terminating the cycle. On the 
contrary, some customers use insufficient filter- 
aid to maintain the desirable 0.5 slope. 

In conclusion, filteraid technology is neither 
mysterious nor “arty: The selection of the best 
filteraid for most effective filtration can be es- 
tablished by carefully controlled tests. Claims 
for super performance should be viewed with 
suspicion, particularly unless claims are backed 
up by reliable data obtained either by tech- 
nically sound laboratory tests (not slanted 
either deliberately or inadvertently through 
the selection of improper test conditions) or 
by actual plant ‘scale test runs. Dicalite filtra- 
tion engineers are fully competent to render 
this service. Their assistance is freely available. 
Don't fail to take advantage of this to improve 


your fileration efficiency. 
P. W. Leppla, Technical Director 
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All these must balance... 
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CHARACTERISTIC PLOTS OF CONSTANT PRESSURE FILTRATION CYCLES 
for MOST EFFICIENT FILTRATION 
These plot lines, established in actual tests under plant conditions, 
clearly point up the importance of balancing all the filteraid factors — 





particle size; particle size range and distribution, precoat and body feed 
requirements. Line A shows the satisfactory flow rate and long cycle length 
obtained with such balance. Line B shows the result of too much 

filteraid — lower flowrate and short cycle, due to rapid filling of the cake 
space in the filter. Line C demonstrates the results of either insufficient 
filteraid or too coarse a filteraid; note the rapid drop in flow rate and the 
short cycle caused by solids blinding the filter screen. 











For most efficient filtration, Dicalite provides a complete range of 
dependable, uniform filteraids to meet the requirements of practically any 
filtration. And Dicalite service engineers, working in your own plant, 

can help you “balance” your filcrations for highest clarity, optimum 
throughput and longer cycles. 















toalite 


DIATOMACEOUS MATERIALS 


GREAT LAKES 









DICALITE DIVISION: GREAT LAKES CARBON CORPORATION, 612 S. FLOWER ST., LOS ANGELES 17, CALIF. 
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STABILINES type TM (‘Tubeless Magnetic) 
are the newest automatic voltage 
regulators offered by The Superior 
Electric Company. Without tubes, 
moving parts or transistors, the Tm’s 
provide constant voltage regardless of 
line or load changes. Where failure at 
any time under the most adverse 
operating conditions cannot be tolerated 
or where maintenance is not a possibility 
for long periods of time, a STABILINE 
type TM is a necessity, 


NO TUBES 


NO TRANSISTORS 
NO MOVING PARTS 


STABILINE TYPE TM 


(Tubeless Magnetic) 


FOR UNATTENDED LOCATIONS STABILINE TYPE TM CHARACTERISTICS 


¢ Microwave relay stations 


¢ Remote installations 


FOR CRITICAL APPLICATIONS 


« Where sudden need for tube replacement 
can be costly (at a critical time in a proc- 
ess) or impossible (at an unattended 
location) 


« Where conditions cannot tolerate moving 


INPUT: 95-135 volts, single phase on nominal 
115 volt types 
195-255 volts, single phase on nominal 230 
volt types 

OUTPUT: Adjustable 110-120 volts on nominal 
115 volt types 
Adjustable 220-240 volts on nominal 230 
volt types 

ACCURACY: | volt band for line voltage vari 
ations and/or load magnitude and power 
factor changes 


PREQUENCY: 60 cycles * 5% 

WAVEFORM DISTORTION: 4% maximum 

RESPONSE TIME: Less thon '% second for or 
dinary line and/or load changes, For extreme 
conditions of line and load changes, maximum 
response time is 2.0 seconds. (Response time is 
measured from the time of initiation of transient 
to the time when output voltage is within and 
remains within rated limits) 

LOAD: Available in 1.0, 3.0 and 5.0 KVA ratings 


POWER FACTOR: 0.5 lagging to 1.0 





parts. THE SUPERIOR ELECTRIC COMPANY 
1411 MIDDLE STREET, BRISTOL, CONNECTICUT 
Be sure to see SUPERIOR ELECTRIC'S 
Mobile Display when it is in your area 


Please send STABILINE Bulletin 8157 ["} 
Have your representative call (1) 


Branch Offices: Los Angeles, California + San Francisco, 
California « Toronto, Ontario, Canada «+ Miami, 
Florida «* Chicago, illinois * Baltimore, Maryland 


Name 


Detroit, Michigan « New York, New York « Cleveland, 
Ohio + Dallas, Texas « Seattle, Washington 


"Trademark Reg. U. S. Pat. Off. 
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IS YOUR INDUSTRY 
LISTED HERE? 


Electrotyping 
Feed Stuff, Mineral Feed 
Fertilizer 
Food 
Glass 
Insecticide and Fungicide 





Metallurgical 
Metal Working 
Oil Cloth 


Optical 

Paint, Varnish and Lacquer 
Paper 

Petroleum 


Pharmaceutical 
Photographic 


= CAN SERVE YOU! 


Pottery 
Printing Ink 


irene Harshaw sells chemicals — thousands of them — 
Rubber for these and many other industries 


Shade Cloth 


aed Here are typical Harshaw chemical products 
ex 


Vv Remedie ‘; i 
Weldine Moos — ' Electroplating Salts, Anodes Fluorides 
Wall Paper and Processes Glycerine 

Organic and Inorganic Dry Preformed Catalysts, Catalytic 
FREE! this 16-poge booklet Colors and Dispersions Chemicals 

lists the many chemicals available Driers and Metal Soaps Synthetic Optical Crystals 


soe heaters Vinyl! Stabilizers Agricultural Chemicals 


Ceramic Opacifiers and Fungicides 
Colors Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 
Chicago + Cincinnati + Cleveland + Hastings-On-Hudson, N.Y. + Houston + Los Angeles 
Detroit + Philadelphia - Pittsburgh 
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TOTALLY ENCLOSED 
FAN COOLED MOTORS 


When motor maintenance goes down, production goes up. Century TEFC Motor 
protects itself from dust, grit, chemical fumes, moisture. Shaft openings at each 
end are labyrinth-sealed, and there is a precision clearance between metal 
seal and bearing bracket. 


Outside, a hose or whisk broom quickly cleans it. External fan forces jets of 
cooling air across the frame. Inside, vital motor parts are completely sealed 
off from injurious atmosphere. Factory lubrication of bearings is adequate for 
several years’ service under normal conditions; however, whenever required 
bearings may be relubricated through grease plugs. 


For full facts on your specific application, call the Century District Office or 
Authorized Distributor nearest you. 


CENTURY... building TEFC Motors for 25 years 











Every industry that works with steel has its special problems 
of the proper steels for every job ... more and more indus- 
tries are finding that Stainless “holds the answers” to 
their problems. 





Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems. . . and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


eyo Liles OF San SHIPBUILDING 
& DRY DOCK COMPANY 


ON THE DELAWARE ¢ CHESTER, PA. * 25 BROADWAY, NEW YORK CITY 
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NEW GIRDLER 
CATALYSTS 


commercially proven for upgrading petroleum 


stocks by hydrogen treating 


DLER CATALY 
STABILIZATION 


A unit for demonstrating the performance of 
Girdler G-35 Catalysts on customer feed stocks. 
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Typical flow diagrom for hydrogen treating of petroleum stocks with G-35, 


@ Naphthas, middle distillates, and gas oils can all be upgraded by 
hydrogen treating with the use of new Girdler G-35 Catalysts. These 
highly active cobalt molybdenum catalysts were developed specifically 
for the desulfurization, denitrification and stabilization of petroleum 
feed stocks covering a wide molecular range 

Improvement of color, stability, octane rating and burning character- 
istics and the removal of poisons for catalytic reforming are among 
the important results achieved. 

Girdler G-35 Catalysts feature outstanding physical properties which 
are retained—even after repeated regenerations and use, Permit out- 
standing operational flexibility, continuous economical operation with 
essentially 100% yields 

For detailed information on the new G-35 Catalysts, simply write 
The Girdler Catalyst Department. 


CATALYST DEPARTMENT 


“te GIRDLER Company 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 





MULTIPLE CALENDERED SHEETS 


MANHATTAN RUBBER LININGS 
give you “More Use per Dollar”’ : 


INSEPARABLE BOND 


(Courtesy A. H. Mathieu & Company) 


MANHATTAN Acid-Proof Rubber Linings 
Protect Equipment and Processes... Permanently 


lining compounds and methods can provide. 
Manhattan has the most modern and complete 
lining facilities available today plus experience dat- 


Corrosive acids, salt solutions and other chemicals 
require the kind of permanent protection possible 
with specially compounded, acid-proof Manhattan 
Rubber Linings. They are made from thick, multiple 
calendered sheets of natural or synthetic rubber 
that expand and contract with the metal under 
temperature changes. They won’t harden, crack or 
break under normal conditions of use. An exclusive 
Manhattan process bonds the rubber lining to the 
metal so securely that actual tests have proved they 
can’t be separated! This gives you real, positive 
protection against corrosion and abrasion of your 
equipment, and against contamination of your 
process solutions. Resistance to most acids, caustics 
and alkalis is as fool-proof as the most advanced 


RUBBER LINING PLANTS AT PASSAIC, N. J. and NORTH CHARLESTON, S.C. 
MANHATTAN RUBBER DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, INC. 


2 i" 


ing back to the first tank lined in this country. 
You can depend on Manhattan Rubber Linings to 
provide flawless, permanent protection. To make 
certain, every Manhattan Lined Tank is tested 
under high voltage to detect any possible imper- 
fection before it is shipped to your plant. Equipment 
too large to be shi can be custom-lined and 
vulcanized in the field by Manhattan specialists. 
Additional data about Manhattan Rubber Linings 
will be found in Manhattan’s new Tank Lining 
Catalog #7115. Write for a copy today ... or con- 
tact the R/M representative nearest you. 


RM6 


NEW JERSEY 


Eh RP MP te Ty TY 
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Meet three synthetic detergent experts 


You're looking at a Philadelphia installa the gate and globe val 


tion of The Atlantic Refining Company a 98% concentration of sulfuric acid at up 
(expert #1) to 180° I 


Lasting 
Ultrawet, an important ingredient of Whatever your process, whichever corro Longer 

synthetic detergents, is the product being sives you need to keep in line, it pays to ALOYC {} 
processed in this modern plant de signed and check first with Aloyco. As the world’s larg 

buili by The H. K. Ferguson Co. (expert #2) est manufacturer of Corrosion-resistant VALVES 


ig to prevent contamination of the valves exclusively, we're 


ves used here handle 


most likely to have 
product due to corrosion are long-lasting the valve you need. Write Alloy Steel Prod 
red-wheeled valves made by Aloyco (expert ucts Company, Inc., 1301 West Elizabeth wr siiieicieasite 
# Made of corrosion-resistant Aloyco 20, Ave Linden, New Jerse \ P subsidiary © alworth Company 


¥ 
‘nw * 
SOnnostvt * 





Magnetic ideas 


on 


THE DARING YOUNG GAL ON THE ERIEZ TRAPEZE. I liough she swings 


through the air with the greatest of ease, this pretty aerialist has nothing to 


worry about. Her rigging is held securely by an Eriez HI-POWRK magnet, 
hung from the ceiling of the gym. This idea of herculean magnetic power has 
found a practical use in industry, where magnetic separators are used in 


processing lines to remove tramp iron that could cause fires, machinery conveyors, 


damage and product contamination, All 
kries HI-POWR Magnets are non-electric, 
self-contained, They operate without any 
wires or attachments. Their magnetic power 


lasts a lifetime. The first cost is the only cost. 


FABULOUS FERROTRAP FINDS FINES. Installed 
in a processing line handling a viscous liquid, 
this kriez M net Ferrotr ip catches even the 
most minute party les of unwanted iron, Located 
just ahead of the mechanical filters and high 
pressure pumps, the Ferrotrap has eliminated 
pump and filter failure caused by iron contamina 
tion in the liquid, It has also cut maintenance 
vats by greatly reducing corrosion, Available in 
tandard or sanitary models, Ferrotraps are ideal 
for removing microscopic fines from liquid lines 
where product purity is of prime importance 
Ferrotraps can be installed in any position, to 
avoid sump effect, Magnetic element is quik kly 


and easily removed for cleaning 


HI-POWR 
- ERIEZ 
iV 


MAGHETIC SEPARATORS H 


YOU CAN’T BEAT THIS DRUM, The self-cleaning Eriez Perma- 
nent Magnetic Drum is an unbeatable unit for automatically ex- 
tracting tramp iron from materials conveyed in spouts, chutes, spiral 


. Consisting of units with or without housing, the 


Eriez HI-POWR Drum is a revolving shell inside of which are 


ViSRATORY EQUIPMENT 
Se eaeenenmeenneemnenntnntal 








New! Eriez HI-VI 
VIBRATORY EQUIPMENT 


First complete line -of electro- 
permanent magnetic vibratory 
equipment operating at 3600 CPM 
directly off an AC line. No rectifier 
needed! . , . just plug in, Greater 
vibratory output with less power 
consumption, Less maintenance; 
lower installation costs. Perma- 
nently powered guaranteed Alnico 
V magnetic element (heart of the 
unit) produces an exclusive'‘double 
action’ drive for more productivity. 


Write for complete information on 
HI-VI Unit (bin) Vibrators to keep 
bulk materials flowing freely. HI-V1 
| ibratory Feeders for accurate, con- 


trolled feed. 
Patent Pending 








rf powerful Alnico V elements which pull tramp iron from wet or dry 
material, thereby preventing possible fires or machinery damage... 
and assuring a contamination-free product, For more information 


on this product, request Bulletin B-601. 


A POUND A DAY KEEPS THE REPAIRMAN 
AWAY. A 36” Eriez HI-POWR Plate Magnet at 
the Tetley Tea Company plant picks up about a 
pound a day of nails, bolts, screws and other 
tramp iron Ihe Eriez installation protects the 
bag machinery ... and is saving about $5000 a 
year... and is saving about 200 manhours 
innually . . and is increasing production! 
Besides the Plate Magnet shown, four other 
efficient Eriez Magnets have been in operation 
at the famous tea plant protecting product purity 
since L950 


Eriez’ free booklet “Magnetic Ideas’”’ can help you. Send for it without obliga- 
tion, ERIEZ MANUFACTURING COMPANY, 74L Magnet Drive, Erie, Pa. 
OR on your specific request Eriez factory-trained field men backed by Eriez’ 
laboratory and engineering know-how, will be happy to study your particular 
problem, make a plant survey and offer helpful “Magnetic Ideas”. 











The risk is too great 
—clean it right 


You don’t take risks when men, 
equipment, and lost production time 
are involved. That’s why more and 
more companies are investigating the 
methods and firms used in their 
chemical cleaning. They know it’s 
work for experts. 

What are they concerned about? 
First, they want to know they are 
getting the benefits of experience. 
These benefits include down- 
time and more thorough cleaning. 


less 


Dowell has this experience with over 
15 years and 10,000 boilers alone to 
their credit. In saving downtime, 
Dowell often cleans equipment while 
it.is in operation. 


Next, these companies want to be 
sure their men and equipment have 
the greatest protection, 
Dowell excels here, too. For safety 
is foremost in the Dowell engineer's 
mind. Thoroughly trained, he uses 
only the latest safety methods and 


possible 


equipment. He works closely with 
your safety personnel to establish 
safest possible working procedures, 
Be sure you are getting maximum 
results with maximum protection in 
your chemical cleaning. 

Call the Dowell office you, 
Dowell engineers are ready to dis 
cuss and help you with your cleaning 
problems any time, at no obligation, 
Or write Dowell Incorporated, ‘Tulsa 


1, Oklahoma, Dept. K-38. 


near 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





Inlet side showing cast iron inlet cone with integrally 
cast guide vanes, Fan is an Arrangement 9 package unit 
with monel wheel. 


Drive side showing enclosed motor, belt guard and rain shield over 
ball bearings and shaft drive. 


“BUFFALO” HIGH-EFFICIENCY CAST IRON FANS ARE 
SAVING MONEY ON CORROSIVE FUME INSTALLATIONS 


Developed by “Buffalo” engineers to meet a specific 
request for high efficiency fans to operate under 
extremely corrosive condition, these fans combine cast 
iron durability with the well-known high performance 
of “Buffalo” Limit-Load® Fans. These No. 2/2 Type 
“LL” Fans are popular with the chemical and process 
industries; one large manufacturer having over 1,000 
units installed on chemical fume hood exhaust. 
Rugged cast iron housings and cast inlet cones with 
integrally cast inlet vanes, guide air smoothly into the 
wheels, for the low-turbulence air flow. inherent in this 
high efficiency design. 

As with all “Buffalo” Fans, these have the famous “Q” 


Factor — the built-in Quality which provides trouble- 
free satisfaction and long life. 

These fans have the backward curved blade wheel, non- 
overloading, regardless of system pressure. Standard 
wheels are monel but can be supplied in stainless or 
protective coated steel or of Everdur or aluminum for 
explosive atmospheres. 

Three arrangements are available: with direct motor 
drive, separate belt drive or as a package unit with 
adjustable pitch V-belt drive and motor mounted on 
adjustable rails. 

Your inquiries on these rugged chemical-industry fans 
are invited. Write today on your company letterhead. 











Roof exbaust installation at a major chemical and dye plant. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 


306 


EXHAUSTING FORCED DRAFT 


COOLING HEATING PRESSURE BLOWING 
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For complete protection... 
against explosion, dust, rain...use 


AR eroN 


Circuit Breaker, Motor Starter 
and Combination Motor Starter 


UNILETS 


More TOP-QUALITY features! 


@ First to be U.L. Approved for 
banked circuit breaker grouping 


@ Combinations meet U.L. require- 
ments through approval of 


components 


@ No shut-downs while ente 
motor starter of a comb n 


@ Full 7-thread Explosion-Proof 
tection 


pro 


© Unmatched accessibility 
© Compact, lightweight construction 
@ Units may be added quickly, easily 


© Flexible field set-ups with single 
and duplex male and female hub 5404. courtesy oll & Gas Journal APPLETON Circuit Breaker and Motor Starter Unilets on 


Also Manufacturers of: 


tank car loading pump motors in field processing plent. 


_ 


The biggest advancement in Explosion-Proof design 
in years! The design, construction and performance of APPLETON 


at. 0) iy Circuit Breaker and Motor Starter Unilets give you maximum 
safety and unparalleled ease of wiring, installation and maintenance. 


CHEMICAL ENGINEERING— 


You'll discover initial and long term savings plus many 
exclusive APPLETON features, not found in any other enclosure. 


Where absolute safety is required, regardless of the installation, 
APPLETON can serve you better! Send for 
Bulletin BH today for complete information! 


Sold Exclusively Through Selected Wholesalers 


APPLETON ELECTRIC COMPANY 
1742 Wellington Avenue + Chicago 13, Illinoi 


Rely on APPLETON ... the Standard for Better Wiring 
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hug way you look at & 


you get more mixer valve per dollar 


from Phillie gear 


See the newest developments in Mechanical Power Transmission at our 


Booth 


#60-—22nd National Power Show, New Coliseum, New York City, 


November 26-30. 


Note easy accessibility to flange coupling 
ond upper mixer shoft due te unique design 
of reducer support, 


Ever see @ mixer this big? Built for agitation 
of very viscous material in o vertical tank, the 
geor reducer clone weighs 9000 pounds. Driven 
by a 75 HP motor the 154 HP capacity of the 
geor unit provides a generous service factor 
for unvsval operating conditions, The 7” diam- 
eter shoft is more thon 16 feet long. When 


you're thinking of big mixers for any process— 


think of Phillie Geor, 


While the illustration above shows a larger agitator than you 
may ever require . . . for any fluid mixing job, any process 
condition, or any kind of mixing, doesn't it stand to reason 
that a heavier, more powerful, better designed mixer will do 
more work for you, dollar for dollar, at less cost? 

Here's how, size for size, unit for unit, Philadelphia Mixers 
give you more mixer valve per dollar invested. 

(1) Philadelphia offers more horsepower capacity per dollar: 
All reducer drives are designed and built with generous serv- 
ice factors for long, quiet, trouble-free operation. 

(2) All component parts are designed for extra heavy duty 
and provided at no extra cost: Extra heavy-duty output shaft- 
ing, 75,000 hour service tested thrust bearings, heavy-duty 
pened bearing supports, spiral-bevel gears of hardened 
steel and over-sized anti-friction bearings for rigid shaft sup- 
port are all designed specifically to provide highest level of 
efficiency and economy. Dollar for dollar, you get more 
with Philadelphia Mixers. 

(3) Mixers are easier to install and less expensive 
to service: Exclusive low headroom design permits maximum 
bearing span with minimum headroom. For closed tank agi- 
tation, the new Philadelphia-Garlock unitary mechanical 
seal assures long, maintenance-free service and, when neces- 


308 


sary, is replaceable in minutes with no special lifting equip- 
ment needed. 

Here’s why Philadelphia Mixers can give you more mixer 
value per dollar! 

No other manufacturer controls, within its own organiza- 
tion, such extensive and specialized designing, engineering, 
manufacturing, assembling, quality control and field servic- 
ing facilities devoted exclusively to fluid agitation production 
and operation. Phillie Gear manufactures all gears, coup- 
lings and reducer housings and machines all shafts, drive 
supports and impellers. As a result of such completely inte- 
grated “packaged” service, you can be sure that every Phila- 
delphia Fluid Mixer will perform smoothly, efficiently, 
quietly and economically beyond the maximum specified 
limits for any given installation. 

For the complete story on our standard line of mixers or 
special units for big jobs, send for Bulletin A-156. 


philadelphia mixers —_|_ 
PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA, 

INDUSTRIAL GEARS & SPEED REDUCERS 


LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS © FLEXIBLE COUPLINGS 


Offices in all Principal Cities Virginia Gear & Machine Corp. + Lynchburg, Ve. 
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PROPERTY AND APPLICATION DATA 
ON THIS VERSATILE ENGINEERING MATERIAL 


NAIA 


Bearing buttons of TEFLON?” eliminate lubrication 
in valve handling corrosive fluids 


Bearing buttons of TEFLON tetra- 
fluoroethylene resin make this un- 
plasticized polyvinyl chloride plug 
valve, used in piping corrosive fluids, 
permanently “‘self-lubricating”. The 
exceptionally low coefficient of fric- 
tion of TEFLON (f = .04) assures 
ease of turning, and prevents seiz- 
ing and galling. 

The buttons are designed as in- 
serts in the valve spindle. In the 
closed position, the buttons provide 
a chemically inert block across the 
open diameter of the pipe. A seal of 
TEFLON is used on the valve shaft 
to prevent external leakage. 

This valve has been operating for 
more than a year in concentrated 
HCl at room temperature, The user 


tics, Inc., Louisville, Kentucky. Shown 
above is an exploded view of the valve 
based on a transparent mock-up made 
of Du Pont LUCITE® acrylic resin. 


reports that no problems of corro- 

sion, sticking or lubrication have 

occurred at any time so far, 
TEFLON resists all chemicals 


Vital components of Du Pont TEFLON 
(shown in red) are utilized in this poly- 
vinyl chloride plug valve (patent pend- 
ing) manufactured by Tube Turns Plas- 


normally encountered in industry. 
Exceptions to this are metallic alkali 
metals, under certain conditions. At 
elevated temperatures and pres- 
sures, halogens and certain halogen- 
ated chemicals and solvents may 
affect TEFLON. 

Du Pont TEFLON remains tough 
through a wide range of tempera- 
tures. It has no water absorption. 
Sticky or viscous materials do not 
adhere to its waxy surface. TEFLON 
is specified for electrical uses be- 


NEED MORE 


cause of its high dielectric strength 
and extremely low power factor. 
The combination of these proper- 
ties gives TEFLON unique advan- 
tages in a broad range of applica- 
tions, 

It will pay you to investigate 
the many possible uses for Du Pont 
TEFLON. For data on this outstand- 
ing engineering material, available 
to you without cost or obligation, 
clip and mail the coupon below. 








TEFLON ® 
is a registered trademark 


TEFLON is the registered trademark 
for DuPont tetrafluoroethylene 
resin, and should not be used as an 
adjective to describe any other prod- 
uct or any component part; nor may 
this registered trademark be used in 
whole, or in part, as a trade name 
for any product, 


E. I. du Pont de Nemours & Co, (Inc.), Polychemicals Department 
Room 2511, Du Pont Building, Wilmington 98, Delaware 


In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Quebec 


INFORMATION ? 
Please send me complete Name 


property and application data 


on Du Pont TEFLON Firm Nome 


For basic data on the properties 
and applications of Du Pont 
TEFLON, mail the coupon. 


I am interested in evaluating Position 


this material for Type of Business 
Street Address 


City State 


















STURTEVANT “OPEN-DOOR” DESIGN 
MAKES MAINTENANCE A CINCH, 
INSURES OPERATING EFFICIENCY 


“We wanted 100 per cent discharge area from our grates,” 
Merrill of the Morse Co, reports. “But cake tankage — 
broken bone pieces and trimmings of meat and fat — can 
clog up any grate if all the grease isn’t pressed out. In two 
minutes at the end of the day we can open our Sturtevant 
Swing-Sledge Mill for inspection, clean it if necessary, and 
button it up for the next day's production.” 

If you grind anything as unpredictable as cakes of dry 
rendered tankage — like the Morse Company does — or 
desire low-downtime for clean-outs and emergency mainte- 
nance, you'll want the “One Man, One Minute” accessibility 

lus rugged construction that has been engineered into 
Sturtevant crushing and grinding machinery. 

Write today describing your problem. Please include in- 
formation on materials, process and desired capacity. 


Address: Sturtevant Mill Co., 
100 Clayton Street, Boston 22, Mass. 


STURTEVANT 


Dry Processing Equipment 


The “OPEN-DOOR" to lower operating costs over more years 


CRUSHERS + GRINDERS © MICRON-GRINDERS + SEPARATORS 
BLENDERS + GRANULATORS + CONVEYORS + ELEVATORS 
























years.” 


JAW CRUSHERS 


Reduce coorse (5 in. largest 
model) to fine (Ve in.) smallest 
model. Eight models range from 
2 x 6 in. jow opening (lab 
model) to 12 x 26 in. Capaci- 
ties to 30 tph. All except two 
smaller sizes operate on double 
cam principle crush twice 
per soe’ unit. Request Bulletin 
. 062. 


Engineered to Save Downtime, 
Keep Production on Schedule 


One man can swing open a 
Sturtevant Swing-Sledge Mill or 
Hinged -Hammer Pulverizer in 
less than one minute —for in- 
spection, clean-out or mainte. 
nance — thanks to Sturtevant's 
unique ‘‘Open-Door”’ design. 

Costly downtime is cut to a min- 
imum, production kept on sched- 
ule —even when the unexpect- 
ed happens. 
that users say: ‘Because of their 
rugged construction and ‘One 
Man, One Minute” accessibility, 
Sturtevant machines give us 
lower operating costs over more 





“Two Minutes Daily 
Solved Our Tough 
Grinding Problem’ 


Says W. Carleton Merrill, Manager, Protein Division, 
Jas. F. Morse Co., Boston, Mass. 


i 






Little wonder 









CRUSHING ROLLS 







Reduce soft to hard 2 in. and 
smaller materials to from 12 to 
20 mesh with minimum fines. 
Eight sizes, with rolls from 
8 x Sin. to 38 x 20 in.; rates to 
87 tph. Three types—Balanced 
Rolls have automatic adijust- 
ment in operation; Recom- 
mended for 3 to | reduction. 
Request Bulletin No. 065. 


ALL STURTEVANT MACHINES ARE DESIGNED 
TO OPERATE ADVANTAGEOUSLY IN UNITS 


ROTARY PINE CRUSHERS 


Five models reduce 3 to 8 in, 
soft to moderately hard mate- 
rials down to to 1% in. 
sizes. Copacities up to 30 tph. 
No clogging; even product 
flow. Sma model hos 6 x 18 
in. opening, largest hos 
10 x in. Write for Bulletin 
No. 063. 











RING ROLL MILLS 







Reduce hard or soft 1% in. 
and smaller sized materia! to 
from 6 to 200 mesh. Grind 
| —no screens. Copocities 
of 3 models range up to 18 tph, 
depending on model, material. 
Ring dicmeters ond feces 
24 x7 ing 45 x Bin, 44x 14 in. 
Request Bulletin No. 079. 
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aes. F 


the Your If you had answered our ad four years ago, 
Poe el just think of the potential advancement 


Pe; 
; 


aa you would have had with Chemstrand. For 
. li it Chemstrand has undergone four major expansions 
m 3 in its four short years of operation. 


If you answer our ad now, your future potential 
is even greater. Because Chemstrand 
is now just entering its fifth major 
expansion — and the future has just a 
begun... with the sky your limit! \ 


CHEMSTRAND 






































r TECHNICAL PERSONNEL MANAGER, Dept. Ch E-6 

! The Chemstrand Corporation, Decatur, Alabama 
j 

! 

i 

! 


Gentlemen 


It is my understanding that you need for immediate employment 
graduate engineers in various fields, particularly chemical 


mechanical, industrial, textile and instrument engineering 
| am a graduate engineer 
Please send me information concerning the ground floor 
opportunifies at Chemstrand 

Nat 


STReet 


City 


THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 


men who today 
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LFALFA MEAL * PHENOLIC POWDERED * PHENOLIC COARSE * BENTONITE, MINUS 100 MESH + BICARBONATE OF SODA + BORAX 
ERED + BORATE OF LIME © BORIC ACID, POWDERED «+ BORIC ACID, GRANULAR + BRAN + CAKE MIXES + CALCIUM PHOSPHATE 
NT, PORTLAND + CHALK, PULVERIZED, MINUS DUND + C4 
OWDERED + CQCOANUT, DESICCATED + CO: * CORN 
OTTONSEED HULLS + CREAM, POWDERED aA 2EDS, GRO 
LOSPAR, POWDERED, MINUS 100 MESH « FER FLOUR, 
FLOUR, OAT + FLOUR, SOYA » Bs, stn a . EN MEAL * 
(TE FLOUR'+ GRAIN, ROLLED, TOAST most powdered materials can now 0 - une: 
OWDERED * LITHOPONE + "MAGNESIUM HO r RN + MEA 
N + MELAMINE POWDER * MID be conveyed as easily as water "aur 


MILK, NONFAT, POWDERED * iTYRENE B 
with this unique SOLIDS PUMP! 


From cake mixes to plastics... 


OLYETHYLENE, POWDERED + pei FNC ' Lc + SOD 
GHT AND DENSE + SODIUM CHLORIDE » SOD iODIUM S$ 
ANHYDROUS + STARCH, POWDERED + STAR 
LATED + SUGAR, CANE, POWDERED + SUC 
ALCUM 
HENOL | 
DF LIME 
“CHALK 
* COC 
SEED H 
PAR, PO 
FLOUR, 
ITE FLO! 
OWDERI 
EAN *« / 
MILK, 
OLYETH 
GHT.AN 
“ANHY! 
VULATE! 
ALCUM | 
‘alan @l6 
F LIME 
CHALK 
« CO! 
SEED HI! 
PAR, PC 
FLOUR 
ITE FLO) 
OWDERE 
EAN *_N 
MILK, NONFAT, POWDERED » 
OLYETHYLENE, POWDERED « RES! 
GHT AND DENSE * SODIUM CHIC 
, ANHYDROUS + STARCH, POWD 
ULATED. + SUGAR, CANE, POWD 
ALCUM POWDER + TRI-SODIUM P 


New! 


= FARINA + FEEDS, owes 
+ FLOUR, CORN + FLOUR, 
‘fy DRY * P.Y.C. * GLUTEN MEAL 
| (BLACK * LIME, HYDRATED + LIMES 
L, ALFALFA * MEAL, CORN - 
) + MICA, FLAKES « MILK, MALTE 
ND POWDERED * POLYSTYRENE 
DLINA * SOAPSTONE TALC + SOD. 
SESQUI-CARBONATE * SODIUM § 
BEET, POWDERED + SUGAR, CAN 
:, POWDERED + SULPHUR, POWD 
+ ZINC OXIDE, LIGHT « ALFALFA 
SODA * BORAX, POWDERED » 
‘UM PHOSPHATE + CEMENT, POR 
?¥ AND GROUND + COCOA, PO 
FINE GROUND * CORN MEAL ¢ 
7€ DER « FARINA * FEEDS, GROUND 
hyi{Gt : NE * FLOUR, CORN * FLOUR, GR 
one . : H, DRY * P.VAC: © GLUTEN MEAL 
ia 2 BLACK * LIME, HYDRATED + LIMES 


materials which fluidize satisfactorily. 
If you have a finely-divided product 
which must be moved, perhaps you 
will find the ““FLurp1zer”’ will perform 
more economically and satisfactorily 
than previously existing methods. Our 
research and testing facilities are open 
to you. We will be happy to test your 
materials and submit the findings. 


“FLUIDIZER® solves 
many industry moving 
and conveying probiems 


by: WM. BURNET 

Chief Engineer 
Process Machinery Division 
Superior Separator Company 


HENOLIC POWDERED +: PHENOL 
DF LIME © BORIC ACID, POWDER 
CHALK, PULVERIZED; MINUS 10 
* COCOANUT, DESICCATED «+ ¢ 
SEED HULLS + CREAM, POWDER! 
PAR, POWDERED, MINUS 100 
FLOUR, OAT + FLOUR, SOYA + F 
ITE FLOUR * GRAIN, ROLLED, TO 
COWDERED + LITHOPONE * MAG 
EAN -« MELAMINE POWDER + MIQ 
MILK, NONFAT, POWDERED + 
OLYETHYLENE, POWDERED + RES! 


The Superior “FLu1p1zerR”’ is creating 
a lot of interest in many industries. 
Engineers and executives from an 
average of 8 companies per week visit 
our laboratories to learn more about 
this new solids pump. Many bring 
samples of their products for testing 
purposes, In addition, samples arrive 
every day from other companies who 
want to know, ‘Will it fluidize?’’ 
Usually our answer is ‘‘Yes’’, our lab- 
oratory has now listed almost 100 


“PLUIDIZER”’, 


HOPKINS, MINN PASADENA, CALIF 
WEst 86-3511 RY¥an 1.9724 


Call or write today for our illustrated 
“FLurpizer” booklet. It contains the 
whole story of fluidization and the 
*“FLUIDIZER’s’’ application to indus- 
trial transporting of powdered solids. 


PROCESS MACHINERY DIVISION 
($} , 


SEPARATOR COMPANY 
MAIN OFFICE; HOPKINS, MINN, 
HOPKING, MINH. « PASADENA, CALIF. + CHICAGO, ILL. + NEW YORK, #1. 


a registered trademark of Superior Separator Co 


CHICAGO, ILL. NEW YORK, N. Y. 
FRonklin 2-3181 LExington 2-8878 


IGHT-AND DENSE * SODIUM CHLORIDE + SODIUM CARBONATE * SODIUM PHOSPHATE + SODIUM SESQUI-CARBONATE « SODIUM S 


PROUS + STARCH 
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POWDERED * 


TARCH, PEARL + SUGAR, BEET) GRANULATED + SUGAR, BEET POWDERED + R. CAN 
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MANILINE 


better look 
into this 


water, our Aniline is as pure 
exceeds the A.C.S. specifications 
2. Uniform quality is assured 
instrumentation. 


demands of quality-minded aniline 
cently doubled the capacity of our 


users, \ 
Mo d , W. Va. plant. Now we have ample 


to meet your needs with prompt 
ery By rail, truck or inland waterway from 


Proc 
del 


our strategic location on the Ohio River. 


~ 
Sale 


is 


a 
If you are not already acquainted with this 


, 4 exceptional Aniline, write for a sample today. 
9 We willbe glad to furnish specifications, 


ind delivery quotations, 


NATIONAL AMNMILINE DIVISION 
ALLIED CHEMICAL & BYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, WH. Y. 
Boston Providence Charlotte Chicago San Francisco Atianta 
Portiand, Ore. Greensboro Philadelphia Richmond Akron 
Les Angeles Columbus, Ga. New Orleans Chattanooga Terente 

+ 





with FALK Steelflex Couplings 


Ever since the first Falk Steelflex Coupling was designed and 
built, we have firmly held to these beliefs: 


1. A coupling, to give fullest value, must do more than merely 
connect driving and driven machinery —it must protect the machinery 
and prolong its life. 


2. A coupling, to be truly flexible, must overcome the effects of 
shock and vibration, as well as shaft misalignment. 


Proof of the soundness of those beliefs is furnished by the record. 
More than one million Falk Steelfiex Couplings have been used on 
every conceivable type of industrial application ... giving trouble- 
free service, providing maximum protection to connected machinery. 


A single basic type —the famous Type F —fills 90% of all 
industrial application needs. It is versatile, efficient and 
economical. And—it is always available from factory, field 
or distributor stocks, in a wide range of sizes. 

Write to Department 247 for engineering bulletin, 
including selection and dimension tables. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF: 


-+-@ good name in industry 


The New 
Type F Spacer Coupling 


Here is a Steelfiex coupling specially 
designed to permit fast, easy installation 
and removal in horizontal and vertical 
applications where it is impracticable to 
move the connected units—or where a 
Space-gap (up to 12 in.) is necessary. 

Like all Steelflex couplings, the Type F 
Spacer gives long, trouble-free service and 
maximum 3-way protection for connected 
machinery: it provides torsional resilience 
to reduce shock and vibration; it accommo- 
dates paraliel or angular shaft misalign- 
ment; it allows free (or limited) end float. 


An outstanding feature of the Steelfiex 
Spacer is that it can be installed or re- 
moved in one piece (see photo below); no 
dismantling or servicing of the coupling is 
required. Pump assemblies can be discon- 
nected and removed without disassem- 
bling the coupling, without exposing 
working parts. 


The Steelfiex Spacer coupling is 
prelubricated at the Factory and can be 
installed, or removed and reinstalied, 
without disturbing the lubricant—a highly 
desirable feature. 














THE RIGHT STEAM TRAP 
FOR LIGHT CONDENSATE LOADS 






YARWAY 
20-A 
IMPULSE 

STEAM TRAP 








There's a Yarway Impulse Trap 
for every trapping need 






SERIES 60 AND 120 


For all normal 
trap require- 
ments, pressures 

to 400 and 
600 psi. 


















Ya" No. 20-A 


For light loads 

on tracer lines, 
steam mains, 
small presses, etc, 






@ Successful companion to the standard Series 60 YARWAY 
Impulse Steam Trap, the 4” No. 20-A is right and recom- 
mended for light load applications in: 

REFINERIES, CHEMICAL AND PROCESSING PLANTS on steam 
tracer lines, meter boxes, steam mains, separators, small dryers, 
pipe coils, small unit heaters, etc. 

POWER PLANTS on headers, fuel oil preheaters, compressed air 
lines, small steam jacketed fire pumps, etc. 

HOSPITALS, SCHOOLS, HOTELS AND INSTITUTIONS on auto- 
claves, sterilizers, steam tables, washers, smal! pressure cookers, 
steam mains, etc. 
, LAUNDRIES on small presses, puff irons, sock forms, drying cabi- 
nets, starch cookers, steam mains, etc. 

The 20-A has all the YaARway Impulse Trap features such as 
small size, stainless steel body and working parts, low cost, 
non-freezing—and immediate availability through 270 local 
Industrial Distributors. 

Write for Bulletin T-1739-X. 


VARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. 


WAY IMPULSE’ 
STEAM TRAP 


OVER LQQQ.000 YARWAY IMPULSE STEAM TRAPS USED 






















SERIES 40 


For heavy 
loads requiring 
extra high 
capacity 
steam traps. 


























INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 

For high 
pressures, 


high 
temperatures. 
(Flanged or 


orn, 
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Another example 
of efficient 
compression 


af lower cost 





Compressing air from atmos- 
phere to 500 psig... motor- 
driven Cooper-Bessemers in the 
Sayreville Station of Jersey Cen- 
tral Power & Light. 


Mow Cooper -Bessemer @ Here’s an unusual example of flexibility and reliability 


in soot blowing operation. Three Cooper-Bessemer FM 
compressors, each rated 350 hp at 500 rpm, compressing 


compressors Cut iirc from 0 to 500 PSIG for the Sayreville Station of 
Jersey Central Power & Light Company, Sayreville, N. J. 


trouble and cost in Equipped with controls for 5-step automatic opera- 


tion, these Cooper-Bessemer units assure maximum safety, 
permit minimum attention by operating personnel. Al- 


soot blowing service though compact in design, these compressors retain the 


accessibility feature so often lacking in similar type units. 


If you require a dependable supply of air... for 
many years to come...you'll profit from a call to 
Cooper-Bessemer. Check the latest advancements now 
being offered by one of America’s oldest engine and 
compressor builders, 


ENGINES: GAS + DIESEL * GAS-DIESEL COMPRESGORS: RECIPROCATING AND CENTRIFUGAL, ENGINE OR MOTOR DRIVEN 


cooper: 
bessemer 


MOUNT VERNON, OHIO «¢ GROVE CITY. PENNA 


Branches in principal U.S. Cities, also: Edmonton and Calgary, Alberta * Halifax, N.$. * Caracas, Venezuela * Mexico City, Mex. 
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--- SINCLAIR CHEMICALS 


ALWAYS RIDE FIRST-CLASS! 


Two special fleets of tank cars are added assurance that you get what you pay 
for when you specify Sinclair! To guard against contamination, Sinclair ships 
odorless solvents and aromatics in separate tank car fleets used exclusively 
for this purpose. It saves trouble! 


TRULY ODORLESS SOLVENTS — Sinclair’s team of truly Odorless Solvents, 
both Light (340-405° F.) and Heavy (375-465° F.), are synthetically produced 
from carefully selected hydrocarbons to insure the uniformity, stability and 
superior quality required by manufacturers of odorless paints. Available in 
fuli, or split tank car quantities. 


HIGH PURITY AROMATICS — Toluol (1° nitration grade), Xylol (5°), and 
Paraxylene (98% ) are being produced by modern Udex extraction facilities at 
Sinclair's Marcus Hook, Pa., refinery. Available in full, or split tank car quantities, 


When your manufacturing processes call for fast and reliable service, and 


top quality in petroleum-derived chemicals, Sinclair Chemicals, Inc. is ready to 
serve you. For complete information call or write to: 


SINCLAIR CHEMICALS, INC. 


{Affiliate of Sinclair Refining Company) 


600 Fifth Avenue, New York 20, N. Y. * Phone: Circle 6-3600 
155 North Wacker Drive, Chicago 6, Illinois * Phone: Financial 6-5900 
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ANT a pipe that can take it? One that will 

end your corrosion worries? Want a pipe that 
handles acids, alkalis, alcohols, salts and hundreds 
of other chemicals with the same impunity with 
which it transports water? 

Then you want USS NationaL* PVC Plastic 
Pipe. 

This extruded Polyvinyl Chloride Pipe is avail- 
able in sizes 44” to 6” diameter—in Schedules 40, 
80 and 120. You can get Nationat PVC Plastic 
Pipe in two types: 


H AN) dlin os NORMAL IMPACT—designed for installations re- 


quiring the highest chemical resistance attainable, 


° together with high strength and excellent creep 
Acids? oly 


HIGH IMPACT—designed for installations requiring 
excellent chemical resistance and a high degree of 
toughness, even at low temperatures. 


In addition to its excellent chemical resistance, 
NATIONAL PVC Plastic Pipe offers: 
Rigidity—permits use in overhead piping installa- 
tions with pipe supports. Schedules 80 and 120 
pipe may be threaded with steel threading dies. 


Lightness—twenty feet of 2-inch, Schedule 40 pipe 
weighs less than 13 pounds. Easy to install in 
cramped space and hard-to-reach places. 


Weather Resistance—resists deterioration due to 
aging when exposed to direct sunlight. Also resists 
fungi, bacterial action and soils. 


Simple Installation—fittings quickly and easily at- 
tached by either solvent cementing, threading, heat 
welding, or adhesives. 


Smooth Internal Surface—results in low flow resist- 
ance, minimizes build-up of deposits. 
*Trademark 





For further details on USS National Polyvinyl Chloride Plastic Pipe, including 
a complete list of chemical resistances, send for Bulletin 24. Write to National 
Tube Division, United States Steel Corporation, 525 William Penn Place, 


Pittsburgh 30, Pennsylvania. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL (4% PIPE 


win t(.1 8.9 es ae fF vee: oe ee 
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Doin designed for trouble-free performance...a 
STAINLESS STEEL “Y” 


to lower costs in a wider range of 


CORROSIVE SERVICES 


For food and chemcial plants, and similar serv- 

ices, Jenkins Fig. 1335 “Y” Globe offers many 

advanced features that will lower operating costs 

and keep your processing lines trouble-free, The 

disc, packing, and gasket are tough, resilient 

Teflon. Tasteless and odorless, it eliminates 
’ problems of contamination, 


The “Y” pattern permits full flow, nearly 
equal to that of a gate valve, and also provides 
the vapor-tight closure and the ease of disc 
renewal of a globe valve. 


Fig. 1335 offers extra value by any test... 
initial cost, operating efficiency, low mainten- 
ance. You can convert this extra value into extra 
savings on your toughest corrosive services, Call 

our Jenkins Distributor, or write: Jenkins 

ros., 100 Park Ave., New York 17. 


FULL, 
FREE FLOW 


through Fig. 1335 
is nearly equal to flow 
through a gate valve. 





Fig. 1335 “Y" GLOBE 
150 Ibs. 0.W.6, at 500°F 
230 ibs. 0.W.G, at 100°F 
Sizes 1” to 4” 


qd) Packing Box—Excaption- 
ally deep and wide to hold 
optimum size packing. 


Spindle—Polished shank, 
ong-operating threads, bevel 
shoulder for backseating, 





Gland—Two-piece for 
équalized pressure, tight seal. 


® Flanges—Conform to 
5.8. Standard Practice 
$.P.42 Specifications, 











JENKINS STAINLESS STEEL VALVE BOOKLET 
illustrates and describes wide range 
of Jenkins Globe, Gate, Check, and 
Y Valves, includes selection data, 
survey forms. Ask for Form 200-A, 
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Sand and Ground Glass Solution 


Here’s proof of the dependability 
of De Laval CPO Pumps. In one 
large automotive company, glass 
grinders work 24 hours a day, 

7 days a week virtually every week 
in the year. They cannot grind 
without the sand and ground glass 
polishing compound which must 

be pumped 60 feet straight up and 
over to a grinding room. Says the 
supervisor, “We have encountered 
no trouble at all, nor has there 
been any downtime for the grinders 
due to the pumping operation.” ‘ 





These pumps have cast iron casings 
with De Laval KK-20 (20-28 
stainless) internals. This superior 
metal is also being used successfully 
on other problem fluids which 
require KK-20 for the casing as well, 
Three bearing pedestals 
accommodate nine wet end sizes of 
the De Laval CPO, and changes 

in size or metallurgy can be made 
after installation with off-the-shelf 
parts. Either conventional or 
mechanical seals are available. 


Write for 
Bulletin 


1125-B 





poe CPO Process Pumps 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 
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There are GQ reasons why 


—Diehl can build better motors. For 69 years, successive generations 
of Diehl motor specialists have applied their accumulated know-how 

to solving the power problems of widely divergent types of industries. 
In the smallest shops or the largest plants—all over America— 

Diehl men study the problem along with the customer. Name 

your motor requirements—no matter how “different,” it’s more than 
likely that an almost-similar situation has been recently brought 

to a successful conclusion with Diehl action. Here’s 

where Diehl know-how helps you. The right 

answer and the right motor—at the most reason- 

able cost—can be yours, fast! Designed and a 

built for your job. Get all the power and get it 
right—from Diehl. 


You ies iw Pohoumance 


when you design with DIEHL. 


DIEHL MANUFACTURING COMPANY 
Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, Somerville, N. J. 


Please send me Bulletin No. 3526 


ee 


i 
i 
i 
i 
i 


i Compony.._._.. measestl 
} 


O00 creer rere 
INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE t 
AVAILABLE IN A WIDE RANGE OF TYPES AND SIZES g Cty¥——___ 
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geared to your changing needs... 


If your requirements change (and it happens to all of us!) so that shipping 
dates you established yesterday do not serve your needs today, West End 
is geared to rearrange schedules promptly to meet your current 


requirements ...a service we perform gladly. 


ig 


. » . 77 ; s* a“ ah. - 
West End Chemicai Company 
SODA ASH + BORAX + SODIUM SULFATE + SALT CAKE + HYDRATED LIME 
EXECUTIVE OFFICES, 1956 WEBSTER, OAKLAND 12, CALIFORNIA+PLANT, WESTEND, CALIFORNIA 


4 
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Chemical Shippers- 
HERES SERVICE TO RELY ON 


1. A big fleet of single and multiple 
compartment chemical cars that have 
been specially adapted and lined for 
customer requirements. (Special 
chemical cars will also be built for in- 
dividual needs.) 


2. A nationwide organization of con- 
venient offices and personnel applying 
shipping knowledge gained in nearly 
half a century of operation, 


3. A very special understanding of 
chemical shipping problems and a 
background of close co-operation with 
the chemical industry. 


It’s a combination that delivers your bulk chemical ship- 
ments safe, clean, fast and sure wherever there’s a railroad 
track—and at low cost! Let us know your requirements. 
You can depend on North American helpfulness and service. 


PRODUCTS REQUIRING 


CARE 


NORTH AMERICAN CAR CORPORATION 


NORTH WESTERN REFRIGERATOR LINE COMPANY 
MATHERS HUMANE STOCK TRANSPORTATION COMPANY 
A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 
231 South La Salle Street, Chicago 4, Illinois 


Dolls + Fonddulac + 
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San Francisco 





To the mill executive who decides on lubricants — 


Three good reasons for specifying 
STANOIL Industrial Oil 


1 The increased demand for paper products results in machinery 
being operated at speeds higher than rated capacity. Continuous 
production has placed greater burdens on lubricating oils. Without 
the best lubrication, equipment failures may occur. Best idea is to 
specify Sranor Industrial Oil. 





2 Cost of repairs and replacement of parts added to the loss of pro- 
duction, run many times the cost of lubrication. A small investment 
in Stanott Industrial Oil is the best possible protection against bear- 
ing failures, repair costs and production loss. 


3 STANOIL industrial Oil can be used in a multitude of applications. 
Inventories of lubricants can thus be reduced and the danger of lubri- 
cation failure due to misapplication can be cut or even eliminated. 


Get more facts about Stanom from your nearby Standard Oil lubri- 
cation specialist. There is one near you in any of the 15 Midwest and 
Rocky Mountain states. Or write Standard Oil Company, 910 South 
Michigan Avenue, Chicago 80, Illinois. 


Quick Facts About STANOIL Industrial Oil 


@ Stability —STANOIL’s antioxidant 
gives oil resistance to chemical 
change, minimizes deposits. 

® Rust Prevention—Inhibitor in 
STANOIL “plates out” on metal sur- 
faces, prevents corrosion. 


® Cold Starts—STANOIL has low 
pour point. Flows freely from cold 
start. No need for costly warm ups. 


STANDARD OIL COMPANY 


(Indiana) 


© Resists Effects of Temperature 
Change—STANOIL has high viscosity 
index, is resistant to temperature 
change. Lubricates in both high and 
low temperature service. 


®@ Has Excellent Demulsibility — 
STANOIL is refined to eliminate emul- 
sion problems, contains additive to 
minimize foaming. 


STANDARD 





‘= 


Solve Corrosion Problems and 
Protect Product Quality... 


re bY 


Battery of electrically-operated Tri-Clover compres- 
sion valves with Tri-Clamp connections in a liquid 
conveying line. 


Reduce Corrosion! 
Protect Product Quality! 

These are vital considerations when selecting 
pumps and fittings for chemical process service. Tri- 
Clover Division’s constant research has developed 
exclusive design features that combine a high degree 
of corrosion-resistance with ease of assembly and 
disassembly . . . thus facilitating cleaning as well as 
allowing fast and economical changes in piping 
arrangements. 

For pumping applications, Tri-Clover has a full 
line of centrifugal pumps designed to handle any 
product that will flow to them. A wide choice of 
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A large midwestern processing plant employs these 
Tri-Clover centrifugal pumps and Tri-Clamp valves 
and fittings for handling corrosive liquids. 


seals are available, including inert carbon rotary 
seals for sanitary applications, packing gland seals, 
water cooled seals and seals for latex handling. 

Tri-Clover stainless steel fittings of the sanitary 
type, with polished inside and outside surfaces, 
offer protection against corrosion and product con- 
tamination. They are available in threaded types 
or in the new Tri-Clamp design—no welding is 
required. 

Let our engineering staff help you solve your 
liquid conveying problems. Write for descriptive 
literature. 


LADISH CO. 
Tné-Clouer Division 


Kenosha Wisconsin 


TRICLOVER 





Simplest pneumatic controller 
to use and maintain 


Bristol gives you improved stability of control action 
—but keeps basic simplicity of Series 500 Controllers 


Bristol Series 500 Pneumatic Control- 
lers are the easiest controllers on the 
market to use and maintain—still the 
most dependable and trouble-free. 

The reason? The basic simplicity of 
the operating mechanism. That hasn't 
changed in the years since we intro- 
duced this long-time favorite among 
instrument men. Reason No, 2: they 
are equipped with famous Bristol 
measuring elements, 


Easy calibration 

It’s this foolproof simplicity of the 
control system that makes calibration 
so easy on Series 500 controllers. Only 
one service adjustment is required and 
provided to exactly calibrate the con- 
trol system, The control system can 
be completely disassembled and after 
reassembly (even with replacement of 
parts) can be restored to precise cali- 


t 


BRISTOL’S® SERIES 500 CONTROLLER, shown 
here with four-position transfer station, In- 
ternal station also available. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 
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bration with this one adjustment. 

No special tools are required. A 
¥%-inch wrench is all that’s needed. 

The 500’s completely interchange- 
able parts, accurately designed and 
manufactured to extremely close tol- 
erances, make possible this built-in 
calibration. 


And check these features: 
improved control stability —ad- 
vanced automatic control techniques 
have been applied by Bristol engi- 
neers to improve stability of control 
action in the new Series 500W Con- 
trollers. 


Wide-band models offer choice of 
% to 400% proportional band with 
simple band shift. 


True zero derivative setting —exclu- 
sive with Bristol. 


Reset action stops in reset models — 
pa a Bristol exclusive—prevent loss 
of control due to prolonged deviation 
from set point. 


Four-position internal transfer sta- 
tion with automatic, manual, test, and 
service positions, plus pressure-match- 
ing button and manual pressure regu- 
lator, for maximum convenience in 
process control. 


Complete data available 


Write today for engineering data on 
Existol’s Series 500 controllers for your 
critical control problems. They're avail- 
able for automatic control of tempera- 
ture, pressure, vacuum, draft, absolute 
pressure, liquid level, humidity, pH value, 
electrical measurements, and mechani- 
cal motion. The Bristol Company, 109 
Bristol Road, Waterbury 20, Conn. 


TRAIL-BLAZERS 
IN PROCESS AUTOMATION 


FOUR-POSITION INTERNAL TRANSFER STATION 
shown here in interior view of Series 500 
Controller. Permits remote manual control, 
testing and servicing without disconnecting 
instrument. 





YOU CAN GET THESE 
CONTROL MODES: 

. Fixed narrow band (on-off) 

. Proportional band —'2 to 100% and ‘2 
to 30%. 

. Reset with wide band—rates 0.1 to 10 or 
1 to 300 repeats per minute. Proportional 
bond 4 to 400%. 

. Derivative (rate)—'% to 100% propor. 
tional band. Derivative time 0.2 to 20 
min., plus zero derivative setting. 

. Reset plus derivative—proportional band 
and reset rate as in “reset” above. Deriv- 
ative time as in “derivative” above. 


YOU CAN HANDLE THESE 
CONTROL PROBLEMS: 
. Caseaded control 2. Selective control 3. 
Ratio control 4. Time-program control 5. 


Pneumatic transmission. 
6.55 











INSTRUMENTS 
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20” x %4" O.D. Tubes need Same Care and 
Attention as large 60-foot Condenser Tubes 


The Tube Bundle shown below is only 12 inches in diam- 
eter and 20 inches long. It is the heart of the compact, effi- 
cient lubricating-oil cooler built by the Andale Company, 
Lansdale, Pennsylvania. 


In each bundle there are 946 tubes, each 20 inches long, 
\%-inch O.D. by 0.035-inch wall thickness. They are of 
Anaconpa Phosphorized Arsenical Copper-108 for fresh- 
water duty or of Anaconpa Ambraloy-927 (Aluminum 
Brass), ANACONDA Cupro Nickel, 10%-755, or ANACONDA 
pay or Nickel, 30%-702 for salt water. They are expanded 
in high-strength rolled ANaconpa Ambraloy-917 (Alumi- 
num Bronze) tube sheets. 


When the tubes are brass, the complete tube bundle is 
stress-relieved as an assembly at a temperature of 550 F, 

These small tubes—cut to short lengths, with ends bur- 
nished, highly finished surfaces inside and out, close dimen- 
sional tolerances—are typical of The American Brass Com- 
pany’s product, although at the lower end of the schedule 
of sizes. 
The Same Precision in control of alloy, dimensions, anneal 
or temper governs the manufacture of all ANaconpa Heat 
Exchanger Tubes in the plants of The American Brass Com- 
pany—from these little oil-cooler tubes on up to the largest 
sizes used in sugar evaporators, and the long lengths needed 
in high-pressure feed-water heaters in steam power stations. 
Full Range. ANaconpa Heat Exchanger and Condenser 
Tubes are made for all sizes and kinds of shell-and-tube, 
submerged, spray-tower, and finned-atmospheric heat trans- 
fer equipment—for operation at elevated temperatures in 
conformance with ASME standards for allowable stresses. 
Technical Assistance. Our Technical Department is regu- 
larly helping manufacturers, electric companies, marine 
operators, petroleum and chemical companies to select the 
correct tube alloy for many types of condensers and heat ex- 
changers. This service is available to you without obligation, 
Write: The American Brass Company, Waterbury 20, Conn, 
In Canada: Anaconda American Brass Ltd., New Toronto, 
Ontario. ay) 


ANACONDA 


Tubes and Plates 
for Condensers and Heat Exchangers 





PHYSICAL PROPERTIES OF ANACONDA CONDENSER TUBES” 





Yield Strength ot 
5% & ' 


Average 
om Thermal Coefficient of 


Rockwell Conductivity, linear Thermal 





Tensile 
ALLOY 


Hardness, B.7.U./Sa. Ft./ Expansion per °F, 
B Scale " in./Hr./°F, at 68° F, (77-572 F) 





Arsenical Admiralty-439 
Ambroloy-927 
Ambraloy-901 
Cupro Nickel, 30%-702 
Cupro-Nickel, 10%-755 
Light Annealed 
light Drawn 
Red Bross-24 
Ambronze-421 
Phosphorized Arsenical Copper-108 
light Drawn 
Herd Drawn 
Phosphorized Copper-!03 
Light Drawn 
Herd Drawn 














000112 
0001086 
0000099 


0000090 
000093 


000104 
000102 


2000096 


0000096 




















fe: Note: The above valves are approximate and should not be veed for sp 
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Here is the new LESLIE “HI-FLO” Water 
Reducing Valve with 50% more capacity 


Unique construction of “Hi-Flo” Re- 
ducing Valve. Note the small lower 
diaphragm that provides fully bal- 


anced, floating action. 


igi ty 
BP esgic oe, 


HERE IS THE ALL NEW Leslie Reducing Valve with capacity-regula- 
tion features that have never been offered before. Here is a 
regulator with 50- 100% greater capacity by actual test.* 
Here’s the unbeatable combination of design features: 


“HI-FLO” — Large bow! construction; long stroke diaphragm 
gives full flow of water and other non-corrosive liquids. 

FULLY BALANCED — The main valve, fully balanced by 
lower diaphragm, virtually floats to provide smooth, 
friction-free, throttling action. 

DROP-TIGHT SHUTOFF — Resilient seating disc provides 
tight closure under all conditions. 

TROUBLE-FREE DESIGN — Chatter and hammer elimi- 
nated; no piston cups or seals to clog or change. Corrosion 
resistant trim with renewable interchangeable fit. 

Ask your Leslie Engineer to show you how the exclusive Leslie 
“Hi-Flo” valve can be used to your advantage in water reducing 
stations, fuel oil pressure control, process lines, etc. He’s in 
your classified directory under “Valves” or “Regulators”. 


*Write today for Bulletin 553 for graphic performance com- 
parison and complete capacity data. 


REGULATORS AND CONTROLLERS 


279 GRANT AVENUE, LYNDHURST, NEW JERSEY 


LESLIE CO., 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 


PRINTED INU. A 


328 
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” INTERNATIONAL ” 
tquipment, of course! 





NTERNATIONAL AGITATOR for any 
type of operation you're likely to need—from the 
smollest rated capacity to the largest installation. 
INTERNATIONAL can furnish either standard 
pocked Stuffing Box or Mechanical Seals. —On 
Side Entering Mixers either Seal can readily be 
converted to the other, if desired, as shown in 
upper right hand illustration. 

SHUT-OFF CONNECTION on side entering mixers 

a allows repacking or replacement with either 

rT: ” standard Stuffing Box or Mechanical Seals with a 

Type FR full head of liquid, without appreciable leakage. 


INTERNATIONAL New “International” Se ee 


Slow Speed Turbine Type Mixer Mechanical Seals 
also available in right angle types Specifically designed to resist corrosion, high 
temperotures and pressures—to seal toxic or 
1 to 100 HP flammable fluids perfectly without losses, —to 
—_ reduce fire hazard, power, labor and repair costs, 
with much longer service and fewer shut downs. 
Certain applicati show reduction of friction up 
to 83% over conventional packings——No scoring 
of shafts— permits specially designed sealing of 
gritty and abrasive fluids. Seals can be engi- 
neered for shaft rotation in either direction. 
Mechanical Seals can be furnished optionally 
at relotive cost factor as desired, 
INTERNATIONAL Stands back of its product with 
expert service help when you need it, INTER- 
NATIONAL’S Quarter Century of complete cover- TYPICAL OUTSIDE TYPE MECHANICAL 
age in the Chemical Agitation and processing 
field is your assurance of lasting satisfaction. 
Remember to investigate “INTERNATIONAL” 
when you want G d perfor 
Any of the following Builetins will be gladly sent 
on request. Simply indicate the subjects in which 
you ore interested. 


Technical Bulletins Available 
Top Entering Agitators. ..73, 76, 96-A, 61 
Entering Agitators vee FOAM 











forthe best in mixing and processing —consult 


' 
INTERNATIONAL 


Engineering,inc.Dayton 1,0hio 
ENGINEERS AND MANUFACTURERS 


NEW YORK CHICAGO 
"ie ) 15 Park Row 3454 W. Lake St 
“a WO-rth 2-2580 SA-cramento 2°6750 
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ComPLETE FILTRATION CovERAGE 


there’s a Commercial Filters unit engineered for your filtering job... 


ONAN 
FIVTERS 
v FILTERS 


Fulflo Filters provide opti- 
mum clarity at ultra-high 
flow rates. For all industrial 
fluids—including oils, liquid 
fuels, chemicals, water, com- 
pressed air and various gases. 
Sizes to handle flow rates up 
to 1,600 gpm. Pressures to 
4,000 psi. 

Fulflo Filters feature 
Honeycomb Filter Tubes, 
the “precision controlled 
density” element that filters 
every drop again and again 


to give you microscopic clarity. Choice of cotton, ace- 
tate, nylon, orlon, dacron, dynel or glass fibres. 

Standard models available in steel, stainless steel, 
rubber lined steel or nickel-plated brass. Custom models 
engineered to special requirements, 


other CFC products 


Purivac Insulating Oil Conditioners 
High Pressure Hydraulic Filters 
Magnetic Separators 
Plating Filters 
Coolant Clarifiers 
Oil Burner Filters 
Compressed Air Filters 
Dri-Pure Water-Oil Separators 
Pre-Coat Filters 
Water Filters 
Beverage Filters 
Pharmaceutical Filters 
Automatic Tubular Conveyors 


Write for literature 
or engineering help 
covering your 
filtration problem. 


Honan-Crane Filters offer 
“clean oil” filtration in diesel, 
turbine, hydraulic, metal- 
working and quenching opera- 
tions. Bulk refill models pro- 
vide depth filtration with cel- 
lulose medium for additive 
oils and Cranite (fullers earth) 
medium for straigth mineret 
oils. Multi-cartridge models 
feature six different types 
of cartridges that may be used 
interchangeably depending on 
type and degree of filtration 
desired. Flo-Pac models, in- 
stalled in line, handle flow rates 
up to 900 gpm. All have quick- 
opening covers for ease in 
changing refills. 


LE 


Diesel and gasoline engines 
get complete protection 
against the damaging ef- 
fects of dirty oil with Mich- 
jana Lube and Fuel Oil 
Filters. Designed for low 
cost filtration and proven 
in thousands of installa- 
tions. “Throw-away” or 
repackable filter elements. 
Available in a wide range 
of sizes and models. 


COMMERCIAL FILTERS CORPORATION 


MELROSE, MASSACHUSETTS + LEBANON, INDIANA 
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For easy handling and fabrication on the job, no other 
high temperature insulation beats Kaylo® and new 
Kaylo-20 . . . or installs so fast! 

Kaylo’s compressive and flexural strength is un- 
equaled—yet it’s light, and easy and economical to 
work with. Cut an intricate fitting with ordinary tools— 
it’s dimensionally stable, non-crumbling . . . won't break 
down even after repeated soakings! 

Kaylo heat insulations come in a wide variety of 
shapes, sizes and thicknesses—serve every type of high 
temperature application with top thermal efficiency. 
With new pink Kaylo-20, you can now cover the extra- 


FIBERGLASS, KAYLO and KAYLO-20 
now provide complete insulation 
coverage from sub-zero to 1800° F.! 
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It’s easy to install KAYLO heat insulation! 


high temperature range to /800°F.— including catalytic 
cracking units, refractory wall backing for furnaces and 
boilers, and fireproofing of piping, equipment, and 
vessel skirts. 

Kaylo heat insulations are distributed by Owens-Corn- 
ing Fiberglas Corporation. With the other Fiberglas* 
industrial insulations, they complete the most versatile, 
maintenance-free family of plant insulations available— 
all from one dependable source. See Sweet's Files, Chem- 
ical Engineering Catalog ot The Refinery Catalog. Or 
write; Owens-Corning Fiberglas Corporation, Dept. 
97-K, Toledo 1, Ohio. 


I BERGLAS 


*T-M. (Reg, U.S. Pat. Off) Owens-Corping 
@®1-M, Owens-Illinois Glass Co,, Inc., mir, of Kaylo 




















ALCOTWINS are stocked at Beaumont, Tex., warehouse. Units derive unequalled heat-transfer characteristics from fused metal- 
to-metal bond between the “U” shaped fin channels and the tube. ALCo’s heliarc weld provides efficient, continuous bond. 


NOW FIN TUBE ALCOTWIN’ EXCHANGERS 


CAN BE BOUGHT “OFF THE SHELF” 


ALCOTWIN Units, In Many Combinations of 
Tube and Fin Materials, Are Stocked In New ALco Beaumont 
Warehouse for Immediate Delivery 


For most process applications you'll find 
ALCOTWIN heat exchangers in stock right now 
at ALCOo’s new Beaumont, Tex., warehouse. 
“Off-the-shelf” purchase of these highly ver- 
satile units can materially lower your costs 
in revamping processes or in building for 
new processes. 

Many combinations of tube and fin ma- 
terials are in stock. ALCOTWIN standard parts, 
in almost every material, are available for 
high-pressure and high-temperature combina- 
tions—tesulting in real economy in special 
services, 

Building-block flexibility of the ALco- 
TWIN units can be used to meet your present 
process conditions, and future load and proc- 
ess requirements can be accommodated easily 
by rearranging units. 


Look into the ALCOTWIN. ALCO sales 
offices, and Power Machinery Corporation 
offices in the Southwest, have complete 
information. Or write P. O. Box 1065, 
Schenectady 1, N. Y., for brochure. 


nn ee ne 


ALCO 


ALCO PRODUCTS, INC. 
New York 


ALCOTWIN Sales Agents: Power Machinery Corp. 











Lecomotives + Diesel Engines + Nuclear Reactors + Heat Exchangers + Springs « Steel Pipe + Forgings +» Weldments «+ Oil-Field Equipment 
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Balanced Vision in 
Safety Re Glasses 


Now Another AO —'First’! 


AO Ultrascopic Safety Glasses 
with Balanced Vision are the 
Ultimate in Eye Protection 


There are over 420 combinations in the American 
Optical line of metal (F5100 series) and plastic (F9500 
series) safety glasses. You can give every worker the 
type of eye protection he needs. You can fit any worker. 
SEE THESE SAFETY GLASSES WITH BALANCED 
VISION call your nearest American Optical Safety 
Products Representative. 


The Big Benefit 
is BALANCED VISION 


With “compensated” or balanced vision throughout the 
lens, the worker obtains optimum seeing qualities from 
his glasses whether he looks up, down, laterally or 
straight ahead. Naturally, this ‘‘balanced vision” will 
increase visual efficiency and safety on the job... re- 
duce production and eye accident costs. This advance 
is available in all regular prescription ranges. 


Write for descri plive literature just off the press! 
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(— American Optical Lens with Adjusted Correction Dp 


Ww 


Now American Optical is proud to announce an out 
standing development in vision and safety CLEAR AND 
CALOBAR CORRECTIVE CURVE SUPER ARMORPILATE 
TILLYER LENSES 


Facts about the AO 
TILLYER Principle of 
ADJUSTED CORRECTION 


Lenses which interpret the serv- 
ices of the ophthalmic profession 
should be constant in power 
frem center to edge. Such constant 
power depends upon achieving 
a balance between marginal sphere 
and cylinder characteristics of the 
lens. For over thirty years the Tillyer Principle has been 
the accepted standard in achieving this balance. Now, 
new computations make it possible to apply the well- 
known Tillyer principle to safety thickness S.A.P. 
Lenses. 

Electronic computing gives a new scientific dimension 
to lens perfection. This advance for the first time is 
adapted to safety lenses and is now available with 
American Optical eye protection equipment. 


OR. EDGAR DO. TILLVER, 


Deon of Ophthalmic 
Lens Design 





Always insist on 
the &) trademark 
on lenses and 
frames. 


\merican “&/ Optical 


ov] 


SAFETY PRODUCTS DIVISION 


SOUTHBRIDGCE, MASSACHUSETTS ¢ BRANCHES IN PRINCIPAL CITIES 





FLASH... 
and it’s dry 


with a Buflovak SPRAY DRYER 


Gives chemicals, pharmaceuticals, 
food products NEW characteristics 
. NEW markets 


From liquid to dry product . . instantaneously . 
and at minimum cost... . in compact but accessible 
equipment that is easily and economically main- 
tained . . . those are some of the advantages Bu/flovak 
SPRAY DRYERS provide. 

A dry product is produced instantaneously in a 
Buflovak SPRAY DRYER. The liquid is atomized 
and sprayed into the center of a hot air stream. 
Evaporation occurs instantaneously and the dried 
product is removed from the heating zone so quickly 
that all its desired characteristics are retained. The 
operation is fast, sure and economical. 

Our engineers will gladly analyze your drying 
problem and make sound, practical recommenda- 
tions based on your requirements. A pretest of 
your product in the Buflovak Research Laboratory 
and Testing Plant can be arranged. Complete 








Cost-cutting FEATURES of 
the Buflovak SPRAY DRYER 


eHIGH RECOVERY OF SOLIDS—by 
the most efficient collecting system 

eLOW INITIAL COST—compact 
equipment, easily fitted into existing 
building 

eLOW COST OF OPERATIONS—low 
power and heat consumption 

e EASY TO CLEAN—complete accessi- 
bility 

eLOW MAINTENANCE COST—only 
a few moving parts .. . no filters or 
bags to replace 

eCONTROLLED CHARACTERIS- 
TICS OF THE DRY PRODUCT— 
suitable for market with or without 
further processes . . . ready for immedi- 
ate use 











ASK FOR BULLETIN NO. 373 


information on request. 


BLAW-KNOX COMPANY 


Buflovak Equipment Division, 1551 Fillmore Avenue, Buffalo 11, N. Y. 


November 1956—CueMicaL ENGINEERING 





SAVE TIME - SAVE SPACE - SAVE MONEY 


... With the new Foster Wheeler 








CAPACITY RANGE 
AND DIMENSIONS 








CAPACITY Ib/hr 
Based on 100 psi, 212F 
Feedwater and Zero Blowdown 





#6 Ol, FIRED NAT, GAS FIRED 


B* 





13,400 12,900 
15,000 
17,100 
19,200 


27,000 


29,100 
31,200 
33,300 
35,400 


37,500 
39,600 
41,700 
43,800 








12° 1%” 





14’ 6%” 








*Varies with method of firing and type of combustion controls. Figures 
provide safe approximation over firing and forced draft equipment. 


PACKAGED 
STEAM 
GENERATOR 


erE’s a complete line of packaged steam generating 
H units that are built to power boiler standards. . . 
designed and constructed to offer these important 
savings. 

You save time because they are shipped completely 
assembled, all ready to set on a simple foundation and 
connect to your fuel, steam and electric power lines, 

You save space because all packaged units are ex- 
tremely compact — designed for shipment on standard 
railroad flat cars, They provide high output in lowest 
possible installation space consistent with safe rates 
of heat liberation. 

You save money because all units are shop fabricated 
from standard parts, simple to install, and designed for 
sustained high efficiency and exceptional ease of in- 
spection and servicing. 

Construction features include: 36” steam drum and 
24” water drum staggered boiler tubes closely 
spaced waterwall tubes — effective circulation light, 
highly efficient refractory and insulation — wide choice 
of burners and controls — baffled steam collector. 

In addition to the standard units listed here, FW 
Packaged Steam Generators are also available for de- 
sign pressures to 1300 psi, with superheaters giving up 
to 825 F final steam. FW extended surface economizer: 
provide maximum efficiency at these higher pressure 
and temperatures, For complete information send fos 
Bulletin No. PG-55-3, Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 


FOSTER WHEELER 


CHEMICAL ENGINEERING 


NEW YORK 


November 1956 


LONDON 


ST. CATHARINES, ONT 





! 
= lO} MAKING A PROBLEM 
td ... out of your bulk materials handling 


Sure, your dry bulk materials handling system 
might break down now and then. Yes, main- 
tenance costs do seem to be on the rise. But 
the materials must be moved even though the 
handling operation itself adds not a penny to 
the profit side of the ledger. 

Obviously, the solution to all this is to move 
your materials as efficiently and economically 
as possible—with a Fuller-Kinyon Conveying 
System designed specifically for your operations. 

Air does the work, conveying to storage, and 
from storage to packer bins, process, cars, ships 


~ PULLER COMPANY 


and barges, with maximum efficiency, cleanli- 
ness and safety. A Fuller-Kinyon System also 
will unload from cars, trucks, ships or barges. 
A one-man operation, with low maintenance, it 
can be remote or automatically controlled, and 
used anywhere a pipeline can be run. 

Higher, sustained production is possible— 
and at reduced cost. Write now for the proved- 
in-service facts about Fuller-Kinyon. A Fuller 
engineering study of your operations, with 
recommendations, can be yours without cost or 
obligation. 


Fuller 


ing Alk 


134 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Chicago + San Francisco - Los Angeles + Seattle - Kansas City + Birmingham 


pioneers in harness 
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now available from Trent- 


Titanium Tubing 


For processing lines carrying fluids of an extremely And, with titanium, you get the unique advan- 
corrosive nature — look to Contour Trentweld tages of a tubing that’s strong as steel but 44% 
titanium tubing for reliable service. lighter . . . virtually immune to a broad spectrum 
This titanium tubing is completely uniform of corrosive materials . . . entirely free from stress- 
throughout any cross-section. The weld zone is corrosion cracking. 
free from bulging weld bead because Trent’s ex- So, next time you need a strong, light, extremely 
clusive process performed with the weld area corrosion-resisting tubing — try Contour Trentweld 
at the bottom — forms the molten weld metal into titanium tubing. And remember, it’s made by Trent 
the shape of the tubing. — tube mill specialists. 


Stainless and High Alloy 
Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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MINIMUM LEAKAGE 
‘PUMPING CORROSIVE SOLUTIONS... 


Note, too, 
these other Bf diriecemn: 


and Slow Speed 


outstanding No product damage 


++ n0 eration... 


pu mp as agitation. 
features to 


Sturdy 
Construction 
Designed for 
long life, 

a minimum 

of maintenance. 





speed plant 
production aay 
and lower 
operating § 5...” 
costs 


®@ Designed for a “tough” pumping job in the chemical in- 
dustry, where volatile, corrosive, or hot materials are being 
transferred, is the Waukesha positive displacement pump with 
the spring-loaded, John Crane Rotary Seal. Incorporating 
carbon, ceramic, and teflon, this seal is recommended for non- 
abrasive products having corrosive properties. 


Waukesha positive displacement, corrosion-resistant, stain- 
less steel pumps are renowned for their precision performance 
and dependable operation in many industries. These pumps 
require a minimum of time to dismantle, clean and assemble. 
They are easy to wash and sterilize ...a valuable asset where 
pumps are used to handle various products one after another. 
Write the Waukesha Foundry Company, Dept. P, Waukesha, 
Wisconsin, for complete details. 


Sanitary 


Easy to clean, 
especially when 
changing product 
runs while using 
the same pump. 





fowndly Company 


WAUKESHA— 


the forward look in pumps. 

Yesterday, Waukesha pioneered the 
Sanitary P. D. Pump. Today, Waukesha 
pioneers the improvements. 
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This Giont Cochrane Sodium Zeolite Plant at 
Rayonier, inc., consists of 1] units 10'O" in diameter 
and 5'O" high. Automatically controlled with 
Cochrane Hydromatic Valves, these units are 
capable of treating up to 11,000,000 GPD. 





Cochrane QWCHAUC Zeolite Softening 


at RAYONIER’S GIANT JESSUP PLANT 


To produce high-quality cellulose 
requires high-quality water. 

At Rayonier’s Jessup, Ga. plant, more 
than 20 million gallons of water are 
softened daily —and all of it softened 
automatically to zero hardness by 

11 Cochrane Zeolite Softeners. 

The softeners in this installation are 
controlled by Cochrane Hydromatic 
Valves, which in turn are controlled by 
Cochrane Automatic Timers. Every 
phase of the cycle—service, backwash, 
regeneration, rinse and back to service 
are all automatically controlled. 

Zero hardness water is guaranteed. 
There is no possibility of error in 
operation or of contaminating 
the treated water. 

Cochrane’s leadership in water 
conditioning, and its complete line of 
equipment assure you unbiased 
recommendations for equipment to 
performance requirements. For 
complete information on Cochrane 
Zeolite Softeners, write for 

VISIT OUR POWER SHOW BOOTHS Publication 4520-A. 


NOS. 426-428 


Cochrane 


©. ©:).8. 0. @-38s AF N 
3113. N. 17TH STREET, PHILADELPHIA . Tg 
NEW YORK ¢ PHILADELPHIA « CHICAGO 


Cochrane Water Conditioning Lid., Toronto 4; Montreal 1, Coneda 
Representotives in 30 principal cities in US.; Paris, France; Lo Spezia, oly, 
Mexico City, Mexico; Havana, Cuba; Coracos, Venezuela; San Juan, Puerto 
Rico, Honolulu, Hawaii; Manila, Philippine hslands. 

Pottstown Metal Prods. Div.—Custom built carbon steel and alloy products 


Demineralizers + Zeolite Softeners + Hot Process Softeners + Hot Lime Zeolite Softeners * Dealkalizers + Reactors *« Deaerators « Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems + Steam Specialties 
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“ Little Joey 
Sprinkler 
eon 


give your plant and equipment the best fire protection— 
a BLAW-KNOX automatic fog system 


BLAW-KNOX Automatic Fire Protection Why not give your plant and equipment the 
Systems are engineered to provide positive BEST possible protection. Let a Blaw-Knox 
protection for your plant and processing, stor- fire-protection Engineer study your needs. He 
age, and other equipment. If a fire breaks out, will gladly submit a layout and a cost estimate 
the system goes into action immediately: . . . with no obligation to you. 


Scaepaaenst ioe “pe ~BLAW-KNOX COMPANY 


© heat dissipated by cooling action ., Automatic Sprinkler Department 
® pressure build-up prevented og Pittsburgh 33, Pennsylvania 
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(but at no 
extra cost) 






MIDWEST 


“LONG TANGENT” 
ELBOWS 


Among all standard welding elbows, only 
Midwest “Long Tongent’ Elbows can be 
described as ‘King Size". . . only they have 
the long straight ends which equal % of the 
nominal fitting diameter (a 12” Midwest 
"Long Tangent" Elbow has tangents 3” long). 
This greater length is responsible for signifi- 
cant savings on many piping systems (see 
advantages listed below). For additional 
information, ask your Midwest distributor or 


write us for Catalog 54. ‘ . M | ) E ST 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, St. Lovis 4, Mo 


st WELDING FITTINGS 


Soles Offices: 
New York 7—50 Church St. Chicogo 3—79 West / 
Monroe St.@ Cleveland 14—616 St. Clair Ave. @ los Inprove 
Angeles 33—520 Anderson St.@ Houston 2—1213 
PIPING DESIGN and REDUCE COSTS 


Capitol Ave. @ Tulsa 3—224 Wright Bidg. ¢ Miami 34 
2103 Le Jeune Rd. © Boston 27-426 First St. San 
Francisco 11—420 Market St. © Oneida, N. Y 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
ADVANTAGES of miowest 
“LONG TANGENT” ELBOWS a 
% They save pipe. gE é Cy 
% They often eliminate short nipples and their 
extra welds. > 
% They save time and money in lining up and am, 
clamping pipe and fitting. 
% They make it easier to apply slip-on flanges. — 
pply stip- Seo) 
% They remove the circumferential weld from es 7, 
, point of maximum stress and can be sleeved. 


3% THEY COST NO MORE THAN OTHER ELBOWS. MIDWEST HAS THE MOST COMPLETE LINE 
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a new line of small-size 
easy-to-read gauges 
and receivers 
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NEW REPUBLIC GAUGES 


Individual, Independent Measuring Units for 
DRAFT © PRESSURE AND VACUUM «¢ DIFFERENTIAL PRESSURE © TEMPERATURE 
High Accuracy Receivers for Pnuematic Transmitters and Electric Meters Measuring 
FLOW © PRESSURE © CO, © DENSITY © LIQUID LEVEL « OTHER PROCESS VARIABLES 


important Features 
@ FIVE INCH ILLUMINATED SCALES 


@ INDEPENDENT, 
INTERCHANGEABLE UNITS 


@ MULTIPLE OR INDIVIDUAL 
MOUNTING — from one to eight 
units to a single case 

@ EASILY MOUNTED— no panel 
drilling necessary in most cases 


@ SCALES EASILY CHANGED OR 
COLOR-CODED 


@ SIMPLIFIED CONNECTIONS AT 
BACK OF CASE 


@ REMOVAL FROM FRONT OR 


Now you don’t have to sacrifice instrument performance and 
readability to size considerations. With Republic's new line of small- 
size V5 Gauges, you can save panel space, make more compact instru- 
ment groupings and stil] get the accuracy, sensitivity and readability 
you would expect from conventional sized instruments. Full sized 
diaphragms, bellows and helix units in VS Gauges assure “big” 
gauge performance in an instrument that requires only one-fourth 
the panel space of conventional gauges. Five inch scales are almost 
flat and are indirectly illuminated as a standard feature for easy 


reading — even from a distance. FP <. 


@ Write for New V5 Bulletin > is; if] 


REPUBLIC FLOW METERS CO. 


2240 Diversey Pkwy., Chicago 47, Illinois 


November 1956—Cuemicat ENGINEERING 











hl - 


Stainless Steel Con- 


Simplified Disman- 
tling. Vertically locked 


Wide Sizing ee - a 

permits handling - a nates need for enclosure, 
uct sizes from 4 . 200 a it External tie rods facili- 
el aes ge ° tate fast removal of decks. 


No hard-to-clean 
Nooks and Corners. 


Dust-Tight — wide vari- 


ety of installation-proved 
materials available for 
pression seals. 


roduct, Collars and ad- 
his quick poo Be of 
flexible outlet tubes. 
Full Freedom of Gyra- 
tory Motion made pos- 
sible by universal-type 
stabilizers, No lubrication 
needed. 


Low Power Require- Quiet, Vibrationless Secure, Vibrationless 
ments. A 1-hp motor Operation assured by tected. Gentle motion Foundation provided by 
drives unit of three or dynamically balanced minimizes disintegration sturdy, all-welded steel 
four decks. mechanism. of foreign particles, base, 


You Get MORE When You Specify ALLIS-CHALMERS 


Top efficiency in screening . . . maximum Your Allis-Chalmers representative will be 
capacity .. . profit-insuring quality control glad to tell you more about this newest and 
... quick ’n’ easy sanitation . . . simplified finest of gyratory screens. Call him. Or write 
maintenance . . . economical operation — all for descriptive Bulletin 07B8446. Allis-Chal- 
these important advantages are yours when mers, Industrial Equipment Division, Mil- 
you specify Allis-Chalmers. waukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Compact, packaged Electric heating 


for Liquids 


Chromalox Electric Circulation Heaters 
are completely packaged heat exchangers 
designed for a wide variety of liquid and 
air heating jobs. In them, you get a com- 
plete, compact heating package ready for 
quick, economical installation. All you do 
is make the necessary pipe and electrical 
connections. 

What’s more, you get all the advantages 
of electric heat— including accurately main- 
tained heat at the temperatures you select, 
instant heat-up, without elaborate facilities 
..- and high efficiency because you gener- 
ate heat right at the job. 

Compared with fuel-fired systems, the 


and Gases! 


low original cost and operating expense oi 
Chromalox Electric Circulation Heaters 
helps you realize real dollar savings. There’s 
no expensive firing and upkeep cost. 
Whether you are heating water, oils, 
steam, air or heat transfer media, call your 
Chromalox representative—he’s the man 
with the electrical answer to your heating 
problem. en 


For the full story on Chromalox Electric Circulation 
Heaters, write for a copy of Bulletin 701. 


Edwin L. Wiegand Company 


7514 Thomas Boulevard, Pittsburgh 8, Pa. 
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Protected AGAINST EROSIVE POLLUTION . - 


-U. S. Totally-Enclosed and Explosion- Preel 
Motors provide all-around protection against cor- 
rosion, weather exposure, bad contaminants, caustic 
conditions, dust and erosive elements. All types are 
NEMA-dimensioned. 


Protected roams: INTERNAL HEAT... 


Asbestos protected windings, cooling ribs, and a 
heavy duty fan form outstanding features to give 
U. S. Totally-Enclosed motors maximum protection 
against heat. 





T TOTALLY- 


he, 1 On & Oh 


‘& EXPLOSION-PROOF MOTORS 


' Protected AGAINST BEARING FAILURE... 


Cubriflush transverse re-Lubrication is possible 
without disassembly of motor or fan guard, Grease 
fittings are outside. Lubriflush forces out old grease 
and injects new lubricant around and through the 
bearings. 


P ly otected AGAINST SHOCK AND VIBRATION 


~++ Ene hefty cast-iron frame of the U. S. Totally- 
Enclosed motor is normalized to provide a non- 
stress, single-piece structure. Rugged feet are 
integrally cast with the frame; not welded on. 


U. S$. ELECTRICAL MOTORS inc. 
P. ©. Box 2058, Los Angeles 54, Colif., or Milford, Conn. 
() Send U. 5. Totally-Enclosed Motor Bulletin #1879 


NAME _____ 
COMPANY ___ 
ADDRESS 


ee iiainalibesen ‘ - ZONE STATE 
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Walworth No. 95 Bronze Globe Valves 
(Angle Type: No. 96) are recommended 
for service where throttling is not required. 
They are rated at 150 psi working steam 
pressure, 500F; 300 psi cold water, oil or 
gas. The improved renewable disc and lock- 
on, slip-off dise holder — an original Wal- 
worth development—saves time and trouble. 
This valve can be repacked under pressure 
when fully opened. All parts are designed 
to give maximum service and strength. 
Walworth No. 29 Bronze Gate Valves are 
rated at 200 psi working steam pressure, 
550F ; 400 psi cold water, oil and gas, These 
valves have rising stems and integral seats. 
Sizes 2-inch and smaller have union bon- 
nets; sizes 24% and 38-inch have bolted bon- 


¥ 
GLOBF GATE ANGLE 


348 





Walworth No. 95 Globe Valve 
Re-New-Disc 













60 EAST 48nd STREET 





bronze valves... 


built to give 
dependable trouble-free service 
on all recommended jobs 


WALWORTH 


valves and fittings 


Walworth No. 225P Globe Valve 
500 Brinell Seat and Disc 


Walworth 
No. 29 Gate Valve 


nets. Valves up to and including %4-inch 
have solid wedge discs; 1-inch and larger 
have split wedge discs. These valves can be 
repacked under pressure when fully opened. 

Walworth No. 225P Bronze Globe Valves 
(Angle Type: No. 227P) are rated at 350 
psi working steam pressure, 550F; and 
1000 psi non-shock service on cold water, 
oil and gas. The stainless steel, plug type 
seat and disc — heat treated to 500 Brinell 
——- can be closed on sand, slag, scale and 
similar floatage, without injury to the seat- 
ing surfaces, They are the longest wearing, 
TOUGHEST bronze valves you can buy. 

For full information about Walworth 
Quality Bronze Valves, see your Walworth 
distributor, or write: 


CHECK 


NEW YORK 17, N. Y. 
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GPE CAPACITIES 
Precision Mechanics, Optical Devices, Cerami¢s 
Electrical Equipment and Components 
Electronics 
Hydraulics, Liquids Processing, Heat Exchange 
Television: Studio, Theatre, Business, institutional, industrial 
Instruments, Servos, Controls: Hydraulic, Pnepmatic, Magnetic, Electronie 
OOOO Aircraft and Missile Guidance, Controt, Simulation 
Aut tic ? ters and C Pp 
Radar, Microwave, Ultrasonicl. 


eee 4 ‘ooo “Motion Picture ‘and “Audio | Equ pm 







































































ee os 























JeleeieieS Sed 








oo ‘eco Nuclear Power Components. a ! Controls 


ooo ‘woe SYSTEMS strat ois ees 


a 


Librascope Desk-Size Computer Assania Electro-set 
GPL industriai-institutional TV System 


Link Aviation iscom 
F-89D Jet Simulator | snigtuard Distilling Plent 


1111 ees 


| 
| 


The GPE Companies are leaders in that small, select group in facilities, and the skills and experience of the more than 2500 


American industry which is broadly qualified to develop and GPE technical men working in depth in the wide range of 
produce the systems needed today for defense and industry. 
GPE leadership accounts for some of the most advanced sys 


tems in use in business, television, aviation, marine, steel, oil, 


advanced capacities indicated in the chart above, 

Behind each group working on a specific problem in one 
GPE company stands the whole group of GPE scientists, engi 
neers and technicians with the answers — or the knowledge 
that will find the answers — to questions underlying and related 
to that problem. To the customers of GPE. Companies this 
means that the concept and development of equipment, com 
ponents and systems are not restricted or distorted by traditional 


and other industrial fields. 

In Systems Engineering, highly advanced capacities and 
resources are prerequisite. Yet, no matter how highly advanced, 
they are of little use if limited to a few areas. Finding optimum 
solutions to complex systems problems calls for balanced com 
petences. And beyond that, success calls for the consistent allegiance to specific competences, 
application of such competences at every stage — beginning The five systems illustrated, while products of different 
with research, and extending all the way through development, | GPE companies, are all examples of the consistent application 
production and final testing. of balanced competences, achieved through GPE coordination, 

No GPE company is limited by the boundaries of its own lor brochure describing GPE Coordinated Precision ‘Tech 
specialties. The basic GPE operating policy, GPE Coordinated nology and the work of the GPE. Companies, or help on a 
Precision Technology, places at the command of each company specific problem, write: General Precision Equipment Corpora 
in the group all GPE research, development and production tion, 92 Gold Street, New York 38, N. Y. 


GENERAL PRECISION EQUIPMENT CORPORATION 


THE GPE @ KEARFOTT COMPANY, INC. QD INTERNATIONAL PROJECTOR CORPORATION QD BLUOWORTH MARINE 
@ GENERAL PRECISION LABORATORY INCORPORATED QPTHE GRISCOM-RUSSELL COMPANY Q)LINK AVIATION, INC 
PRODUCING @ SHAND AND JURS CO. QTHE HERTNER ELECTRIC COMPANY Q@)THE STRONG ELECTRIC CORPORATION 
COMPANIES Hf @). & McAULEY MFG. CO. QJASKANIA REGULATOR COMPANY QJ AMPRO CORPORATION QDLIBRASCOPE, INCORPORATED 








there’s a touch 
of imagination 
in every good 
construction job 


Brains, experience, technical skills, are 

all fundamental qualities in a good builder. 
These we have here at Procon in full 
measure. But, we try to add that vital 
touch of imagination that helps us 
visualize the correct answer to exacting 
new problems and enhances our 
ability to get each project completed to 
schedule and to every requirement. 


Anywhere in the world, Procon offers the 
oil refining, petrochemical and chemical 
industries a complete construction service. 
Whatever your requirements, from 
complete new plant construction to 
expansion, modernization or the 

addition of process facilities, let us talk 
them over with you. This is the 

first step to a job completed to your 

full satisfaction. 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS. U.S.A 


PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. Canava 
PROCON (GREAT BRITAIN) LIMITED, LonoON, Ww. © 2. ENGLANO 
PROCON INTERNATIONAL &.A,, SANTIAGO OF CUBA 


WORLD. WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


p> 


/ 


/ 
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a little improvement means big profits 


That’s particularly true in filtration, where a few points 
higher recovery of solubles ... or 5% less moisture. . . 
or 1% less impurities...soon pays back the entire 
cost of the filter. There’s only one way to get the last 
ounce of efficiency: custom designed filtration...a 
FEinc specialty for 35 years. 

FEinc offers you an almost infinite variety of filter 


“ i 


Ps “\N 
/ ee, \ 
F Einc | 


*-20 
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FILTRATION ENGINEERS, 


SUBSIDIARY OF AMERICAN MACHINE & METALS. INC. 
155 Oraton Street, Newark 4, N. J. 


types, discharge methods, valve designs, cake washing 
systems, dewatering devices, internal drainline arrange- 
ments, drainage surfaces, enclosures, sizes, speeds and 
materials of construction. 

The cost? FEinc’s custom engineering costs no more 
than ordinary filters...and rewards you handsomely 
day after day, year after year. 


Write today for Bulletins or ask for free performance studies 


INC. 


. 














Researchers: 


Lithium Co oat » O ) 


INVITES Y rf exeuite ©-O- eo 
THE POSSIBILITIES OF LITHIUM COMPOUNDS AS 


=, CATALYSTS 


‘ ~~ lith Qin @ricace to’cite another 


hydroxide and lithium carbonate are example, is\a preferred catalyst for 
the badfflifor experimental and _— the @sterification of tall oils. Again, 













commercial studies as polymerization 
catalysts in the manufacture of certain 
plastics, polymers.and resins. The poly- 
merization reactions oe be — 
or “condensation” esses. 

















This new a t 
f lithium m 


potenti 

a sie i civsurins 
diolefins has been — r’ many 
years, By contrast, li meter disper- 
sions were only recently used to poly- 
merize isoprene to a “natural” rubber. 




















PROCESSORS OF LITHIUM METAL + METAL DERIVATIVES: Amide Hydride 







Aluminate + Borate » Borosilicate - Cobalite » Manganite + » Molybdate « Silicate 
Titanate + Zirconate « Zirconium Silicate 













sc* 
394 





as i c 


oF a aa 


lithium hydroxide has been found to 

be a superior catalyst for the manu- 

facture of alkyd resins. And work has 

been done with lithium hydride for 
‘& ester interchange reactions, 


In case you have a catalyst problem in 


smind Tee 
ctive Jlithiu rP 


making available.information on this 
new and highly valuable research tool. 


of highly re- 
department is 


Describe your application or request 
general information. 







LITHIUM CORPORATION 
OF AMERICA, INC. 


2505 RAND TOWER 
MINNEAPOLIS 2, MINN. 


© 006 e 


> | 


BRANCH SALES OFFICES: New York « Pittsburgh + Chicago » MINES: Keystone, 
SALTS: Bromide + Carbonate + Chloride » Hydroxide « SPECIAL COMPOUNDS: e Custer, Hill City, South Dakota. Bessemer City, North Carolina» Cat Lake, 

Manitoba « Amos Area, Quebec « PLANTS: St. Louis Park, Minnesota « Bessemer 
City, North Carolina» RESEARCH LABORATORY: St. Louis Park, Minn. 
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HANDWHEEL VALVE 


Yes, Annin offers design and control 
engineers a complete line of valves for 
rugged and reliable performance “around- 
the-clock” Name the installation— rocket 
stand, aircraft component test facility, 
chemical plant, refinery, paper mill or power 
plant —and Annin valves will exceed the 
most critical performance needs, 

with features like: 


@ Piping flexibility 

@ Pressure ratings to 10,000 PSi 

@ Body designs for gases to molten metals 
© Temperatures from —400°F to +.1600°F 


® Interchangeable operators —Domotor, 
Cylinder or Handwheel 


THE ANNIN COMPANY 


6570 EAST TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 
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Photo Courtesy of Westvaco Chlor-Alkali Div, Food Machinery and Chemical Corp, 
tube life tripled with SELAS ZONE CONTROL 


Tubes in Selas Gradiation® reactor heaters, with and around tubes . . . minimizes corrosion 
Zone Control, have exceeded life expectations by rate because of lower maximum tube wall 
three times at the modern Westvaco plant in temperatures. 

So. Charleston, W. Va., which produces carbon Flexibility in determining and meeting shape 
bisulfide from methane sulfur. of heating curve. 

Other benefits of Selas Zone Control fae whether Multiple coils can be installed with absolute 
your petroleum refining, petrochemical or chemi- temperature control in a single radiant cham- 
cal processing operations involve critical pyrolysis her (Westvaco installation has four coils. ) 
reactions, controlled catalytic reactions in packed Send for inf PE PE ee ae 

: s Beer Sar Send for informative bulletin “Gradiation Heating 
tubes wd high temperature preheating . . . are as for Petroleum and Chemical Processing” and article 
follows: reprint, “Try the Gradiation Heater for Economical 

@ Prolonged tube life . uniform heat along Ethylene Production.” Address Dept. 1111. 


AS Haat cl Haid Processing Cnginenc 


CORPORATION OF AMERICA 
DRESHER, PENNSYLVANIA DEVELOPMENT + DESIGN + CONSTRUCTION 
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Rockwell C/ain/ece Cree/ Meters 


MEASURE CORROSIVE LIQUIDS—FAST! 


¢ i ee eae 


‘ 
’ 


| 
: 
2 
: 


For Foods, Pharmaceuticals, 
Chemicals and Liquors 


These Rockwell meters are constructed inside 
and out of stainless steel. With them you can 
get positive liquid accounting over a multitude 
of fluids that cannot be measured by ordinary 
meters. You can use them with profit to cut 
liquid handling and processing costs, to guard 
re as of Your end products, to stop losses. Automatic Pre-Set Meter Shut-off without shock. All 
for cost control and tax analysis p Get stainless construction. Just pre-set the quantity to be 
full facts now: Use the handy mobo et aithe measured, then meter and automatic valve take over to 
for bulletins. shut-off flow in three (3) smooth successive stages with- 
out harmful hydraulic shock. 


Use For All These Purposes 

a m ROCKWELL MANUFACTURING COMPANY 
® Liquid Delivery Control Pittsburgh 8, Pennsylvania DEPT 1041 

Gentlemen: 
® Formula Control—Cost Control 
| am interested in measuring ___ 

Pipe Size. Riinslubitinelitiiten 
Working Pressure. psi Temperature 
Max. Flow Rote gpm Min. Flow Rate 
, EE ere 2 
eS Comer See Meme BE 


(Name of Liquid) 


® Product Quality Control 


ee ee ee ee ee ee ee 


® Departmental & Inventory Control 
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"it'll pay us to replace it 
with an ALDRICH PUMP!” 


Downtime, due to pump failure, is always a costly item. It 
takes the reliability and freedom from maintenance found in 
an Aldrich Pump to assure maximum dependability in over- 
coming the problems of corrosion, abrasion, high viscosity 
and high pressures. The tougher the job . . . the more important 
it becomes to take advantage of our wide experience in building 
pumps for the chemical industry. 


On the less critical jobs, too . . . it makes sense to call Aldrich. 
The simplicity of the Aldrich Direct Flow design, with fluid-end 
sectionalization, offers substantial economies in both operation 
and maintenance. Fluid-end designs are available in aluminum 
bronze, stainless steel, Hastelloy and titanium. 


A copy of our new condensed catalog showing the line of Aldrich 
Pumps, is yours for the asking. Write today for Data Sheet 100. 
The Aldrich Pump Company, 3 Gordon Street, Allentown, Pa. 


Aldrich Direct Flow Pumps are espe- 
cially well suited to chemical service. 
The complete Aldrich line includes 
Triplex, Quintuplex, Septuplex and 
Nonuplex Pumps, 25 to 2400 hp. 


THE 


PUMP COMPANY 
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No. 4* of 12 REASONS WHY 
YOU SHOULD BUY AND USE 


CON -PRICED 3 


HOMESTEAD *, 


lubricated 
PLUG VALVES \ 


-* 


"SPRING 

TORSIONAL STRESS 
| RELIEVED BY 
‘\. TEFLON WASHER 


Low friction Teflon washer permits 
spring to turn with plug. This means 
that less maintenance and longer 
life are assured, because the spring 
is subjected to compression only. 

This is only one reason why 
you should buy and use low- 
priced HOMESTEAD LUBRICATED 
PLUG VALVES. 





FOR CATALOG AND COMPLETE DETAILS 
MAIL COUPON TODAY 


HOMESTEAD 


VALVE MANUFACTURING COMPANY 


‘Serving Since 1892 
P. O. Box 13 
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HERE ARE ALL TWELVE 


. Extra long valve life assured by 


very close tolerance between 
sealing surfaces. 


. Straight line fluid flow—stream- 


lined ports — minimum resist- 
ance to flow-—-minimum pres- 
sure drop. 


3. Triple head seal-—two lubricant 


rings and reinforced Teflon 
stem seal prevent leakage. 


. Easy turning—plug floated on 


Teflon washer and reinforced 
Teflon ring. 


. Leak-proof double ball and lub- 


ricant sealed check vaive. No 
springs. No maintenance. 


. Full-threaded screw prevents 


dirt being forced into lubricant 
system, 


- Quarter-turn fully opens or 


closes. 


. Reinforced Tefion stem seal 


no cold flow—continuous, posi 
tive seal. 


. Seating surfaces protected in 


both open and closed positions 


. High pressure lubricant system 


provides full lubricant seal 
around ports. 


. Self-freeing piug prevents 


sticking. 


. Two lubricants handie most 


services. 


Witheut obligation, send Reference Book 39—Section 5 
on HOMESTEAD LUBRICATED PLUG VALVES. 














Coraopolis, Pa. | 















HIGH INTEGRITY 


EXTRUDED ALLOY STEEL PIPE 


...is especially advantageous 
in the MOST SEVERE TEMPERATURE, 
PRESSURE and CORROSIVE SERVICES 


A specially-built 12,000 ton extrusion press — 
capable of processing any of the stainless or other 
ferrous alloys — imparts vastly improved me- 
chanical properties to new Curtiss-Wright HIGH 
INTEGRITY pipe. High ductility with high 
strength and higher resistance to stress at high 
temperature are automatically built into even the 
largest diameters and thickest-wall products. In 
the larger diameters, 10” and above, the econom- 
ics of HIGH INTEGRITY pipe are particularly 
attractive. 


available from 4” to 22”0.D. in practically any wall thickness 





Major economies are regularly effected in 
fabrication and installation . . . using the longer 
units ~ up to 50 feet. Ultrasonic testing of all 
HIGH INTEGRITY pipe — combined with the 
more conventional test methods — assures uni- 
form, dependable, specification quality of deliv- 
ered product. 

Curtiss-Wright’s Metals Processing Division 
maintains qualified engineering personnel at all 
branch offices, available for design consultation 
and specification pricing. 


75 GRIDER ST. 


PROCE 


»SING 


DIVISION 


CURTISS-WRIGHT « 


CORPORATION @ 


BUFFALO 






NEW YORK 


METALS PROCESSING DIVISION BRANCH OFFICES:........+. NEW YORK © HOUSTON e¢@ LOS ANGELES 
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FREE 


Coordinating for men in industry 


® fundamental principles 
of organic synthesis 


® requirements of industrial plants 
in the chemical engineering field 


This book will be given to you 
with your first selection and 
charter membership in the McGraw-Hill 
Chemical Engineers’ Book Club 


Announcing 


a new McGraw-Hill Book Club 


for Chemical Engineers 


The McGraw-Hill Chemical DBn- 
gineers’ Book Club is being or- 
ganized to provide you with a 
technical any program that 
cannot fail e of value to 
you. It will bring to your atten- 
tion outstanding boo in your 
field which, through a Le ripe A of 
human reasons, you might other- 
wise miss. 
Stop here for a moment and 
check the eight important books 
listed in the ——e. How many 
of these ks you own? 
yin yourself 
tive help 
that they could Pee you? They 
are the contributions of 1- 
ists in various branches of your 
field——authorities who offer their 
practical guidance for your use 
at any time. Possibly just one 
idea from one of these books 
could mean more to you in ac- 
tual dollars and cents than many 
times the cost of the book. Add 
any one of them to your personal 
library and you are apt soon to 
number it among the most effec- 
tive working tools in your pos- 
session, 
The choice is yours. These ¢ 
books suggest the a = of 
volumes which 
available to you as a memeber 
of the Club. All oeetiens will 


ly 
number of books in your field of- 


fered you in any twelve months 
there will be at least three that 
you would buy in any case. By 
Joining the club, you save your- 
self e irritation of ahegsing 
and save, in cost, about 1 r 
cent from publishers’ prices. No 
comparable program could be so 
convenient or so economical. 


How the Club operates. Every 
second month you receive free of 
charge The Chemical Bngineere’ 
Book Bulletin (issued six times 
a year). This gives complete 
advance notice the next main 
selection, as well as of a num 
of alternate selections. If you 
want the main selection you do 
nothing: the book will be mailed 
to you. If u want instead an 
alternate selection, or if you wish 
ony at all for that two-month 
riod, you notify the Club 
mety by making use of the 
form and return envelope pro- 
vided with each Bulletin for this 
purpose. 
You need not accept a book every 
other month. The of as 
few as three volumes in one year 
fulfills all your membership re- 
quirements. And if _ qhooee, 
Snip anylinee after’sccepting fost 
ship anytime after ng ju 
three books. 


So mail the coupon today! 
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Unit Processes 
in Organic aeons We 


Pr. H. Groggins, Wditor-in 
Representative, Chemical Di 
Food M 


Chemical 
Wasi 





This thoroughly revised fourth edition of a well 
lished work ‘Is an byvaruaste source Hy inf 
7c A gee of underlying wnt 


ment of organic synthesis in terms 
grecseeee, it presents fundamental! neiples applicable 
f processes 


current organic chemical manu u 


“The editor and his collaborators are to be commended 
for their great service to the chemical engineering pro- 


— Chemical and Engineering News 


-—— a a oe ae ee oe ee ee ee ee ee ee eee ee ee ee ee ey 


fession.” 


| 


fe 


Iisher’s 
65. 








9 offer is available oni 
In Canada write MoGraw 


— Entire Coupon to: 


@ McGraw-Hill Chemical Engineers’ Book 
330 West 42nd Street, New says 36, N. Y. 
Please enroll me as a member of the Chemical Bn 
neers’ Book Club. I wish to take as my first sel 
the book checked below: 


al College of # 


Book Club 
P. 0. Box 97 


by 


London. 2 vols 
[Fiow, Heat | 





Teche, 


Ld aseeae to Atomie 


4 -4-~: 
ety lyhed. 
Or 


with 


iitious 90°00. Clu P Prise, 


cathe 


the book 


You will bill me for my 


heate. 
price, plus a few additional wonts 


selections will be deseribed to me in advance and at | 


Tf not completely 


pment within 10 days and my mem 


Hl Canada, 253 Spadina Road, 





~ ae pene aE SEEN P| 



































versatile 


Do you need a sequestering agent? A reactive inter- 
mediate? A non-corrosive cleaning agent? A non-toxic 
acidifier? You may well be able to fill these or other 
needs best with one of the versatile Pfizer Organic Acids. . 


‘ 
; 


economical 


You can order Pfizer Citric Acid in economical anhy- 
drous form, which saves paying freight for water, gives 
better quality control. Mild Gluconic Acid is shipped by 
Pfizer as a 50 per cent aqueous solution. Oxalic Acid in 
granular and fine granular forms. Tartaric Acid and 
Fumaric Acid in fine granular and powdered forms. 











Itaconic Acid, a versatile polymer intermediate, now 
available in an economical technical grade. Check 
Pfizer, too, for low cost salts of citric, gluconic, oxalic 
and tartaric acids. 








fast delivery 


Pfizer has recently increased the number of modern 
warehouses it maintains across the country in order to 
keep adequate stocks of its high quality chemicals 
within short haul of plants everywhere—North, South, 
East and West. Newest of these new warehouses are 
located in Dallas, Texas, and Portland, Oregon. 

















in large tonnage 


When you need a sequestering agent, an intermediate 
or other chemical product, check Pfizer first for large 
tonnage shipments. Write for further information. Pfizer 
Technical Service can help you with extensive data. 














Manufacturing Chemists For Over 100 Years 








CHAS. PFIZER & CO., INC. Chemical Sales Division 


630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Chicago, Ill.; San Francisco, Collif.; 
Vernon, Calif.; Atlanta, Ga.; Dallas, Tex. 
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Mr. Engineer: Cut Your Pump Inventory—Reduce Costs With These New, Proved Pumps 


s dhtinelsiesctaiettiiassioa.c: cece. adihadie aaa A 





oil lubricated 
housing 


Nw PEERLESS oO. 


PROCESS PUMPS ALSO FEATURE: 


ACCESSIBILITY—Through ease of assembly and disassembly if and when IN ACTION — 
required, DURABILITY—Through use of any machinable metal as materials a oe 
of construction. SERVICEABILITY—Through designs that feature maximum parts for DL-DM pumps is graph 
ease of maintenance, INTERCHANGEABILITY—Through a choice of semi-open ically shown in this new bulletin 


Here is 
INTERCHANGEABILITV 


Interchangeability of component 


or enclosed impellers, oil or grease lubrication, air-or water-cooled back Write for your copy. It shows 
how liquid end components are 


plates and bearing housings, RELIABILITY—Through the high performance 

: accommodated on either grease 
standards set for these pumps, proving more than ever before, that lubricated or ofl lubricated bearing 
Peerless Builds Dependable Pumps, AVAINABILITY—Through shipment housings. Also provides quick ref 


from stock of both complete pumps and pump components. ts erence to pump specifications and 


Other pertinent Type DL-Type DM facts: 

Peerless Type DL and Type DM process pumps are available in 1”, 2”, 
2%” and 3” sizes on an 8%” frame and in 1”, 2”, 2%”, 3” and 4” sizes 
on a 10%” frame. CAPACITIES: up to 800 gpm. HEAD RANGE: up to 430 feet. 
DRIVES: motor or steam turbine, TEMPERATURE RANGE: grease lubricated 
housing up to 250°F.; oil lubricated housing up to 450°F. WORKING 
PRESSURES: up to 400 psig. 


performance characteristies. 


4 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 





Please send chemical p pump Bulletin No. 86-1608 
Write for your New Bulletin now. Use coupon for quick action. 





FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Indianapolis 8, Indi and Los Angeles 31, California 
Offices: New York, indianapolis, Chicago, St. Louis, Atlanta, Lubbock and 
Plainview, Texes; Fresno, Los Angeles, Phoenix, Albuquerque 
Distributors in Principal Cities. Consult your lecal Telephone Directory. 
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Continuous, Closed Circuit System . 
1 You can... 


Dry a fragile product 
with no fines or dust losses 


Dry an obnoxious product 
without escape of fumes or odor 
Mee ww! ~ |] 


Dry a heat-sensitive product 
without overheating 


one 


Purify by 
continuous sublimation 





Remove and recover 


a hazardous solvent 
yor" 


Dry an oxidizable product 
using inert atmospheres 
or superheated vapors 


The Turbo Dryer's unique recirculation 
system maintains equal pressure 
ae YE ant © throughout the dryer. This pressure can 
ee sg be adjusted close to atmospheric. 
HOW THE TURBC DRYER WORKS... The Turbo Dryer consists As a result there is 
of a tray rotor, centrally located turbo fans and insulated housing. 
The product om each tray is wiped off after the tray completes one! NEGLIGIBLE LOSS THROUGH LEAKAGE 


revolution through ope age drying yen ere fallingon gg NO ELABORATE SEALING 
the t below in a , which is leveled. From lowest tray, 
the sede drops onto the dryer bottom, whence it is swept into @ NO EXPLOSION HAZARD 













the discharge spout. @ LOW INERT GAS MAKE-UP 
IMPORTANT INSTALLATIONS @ HIGH SOLVENT RECOVERY 
NOW IN SUCCESSFUL OPERATION @ HIGH THERMAL EFFICIENCY 





WYSSMONT COMPANY crvinc encineces 


DRYING © SUBLIMATION «+ OXIDATION © COOLING 2 
Home Office: 42-01 27th Street (Bridge Plare Sevth) Long Island City 1, New York © —‘ Representatives in principal cities 
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MARLO air washers 


, 
én, 0 Mes 
pes 


me Rayoes oe Neth gas 
ee. hei Gee ate rie Rey eat 
MG ae fee 


... Other stainless steel heat transfer 


Custom Built to Your 


yee for: 
chug CANIS 


for More Complete 
Information, Send Coupon Attached 
to Your Letterhead 


MARLO 





- 
coil co. 
SAINT LOUIS 10, MISSOURI 


Quality Air Conditioning and Heat 
Transfer Equipment since 1925 
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equipment tailored by MARLO 
for the chemical industry 


B= COOLING TOWERS 
Be EVAPORATIVE CONDENSERS 
Be HEATING AND COOLING COILS 


MARLO COIL COMPANY 
6137 Manchester Ave., St. Lovis 10, Me. 


Please send me complete information on the following stainless 


steel Mario heat transfer equipment. 


(] Heating and Cooling Coils [} Cooling Towers 


(_) Evaporative Condensers [) Air Washers 


NAME 
COMPANY 
ADDRESS _ 


<<, denn sce ZONE STATE 





FAST SERVICE IS CHASE’S SPECIALTY! Not only for 

brass, copper and bronze, but now for stainless steel, too! Chase 
Warehouses and Sales Offices stand ready to rush you the 

type, size and quantity of stainless steel tubing or pipe you need. 
You get the same kind of dependable service that has 

made Chase the nation’s headquarters for brass and 

copper. Call Chase today for stainless steel. 





STEEL if 
pipe and tubing // © 


re 
fs 


The Nation's Headquarters for Brass & Copper 


Atlanta Baltimore Boston Charlotte? Chicago Cincinnati 
Cleveland Gslles Denver Detroit Grand Repidst Houston indianapolis Kansas City, Me. 
los Angeles Milwaukee Minneapolis Newark New Orieens 
New York Philadelphia Pittsburgh Providence Rochester} St. Louis 
Son Francisco Seattle Waterbury ( tsales office only) 
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“If You've Used High Vacuum 


You'll Really Appreciate These New 
NRC High Vacuum Components” 


We Need 
FIVE ENTHUSIASTIC 
ENGINEERS 
Te Help Us Keep Growing. 
Mechanical, electrical and 
chemical engineers who hon- 
estly enjoy solving novel 
problems in brand new 
fields are offered new re- 
sponsibilities and more stimu- 
lating work. Write Mr. David 
Tobin or call De 2-5800. 


They'll make your life easier... your vacuum system more productive, 


‘Take this new NRC Model 520 Alphatron® lonization Vacuum 
Gauge. Its six scales cover the range from 1000 millimeters to 0.1 micron 
with accuracy better than + 2%. It's especially suitable for use with re- 
corders because drift is negligible despite wide line voltage variation. It's 
rugged. Jolt the head, subject it to vibration, you still get accurate readings, 
and it’s less subject to contamination than any other high vacuum gauge. 


This new A-2-P Air-cooled Purifying Diffusion Pump has 
speed, blankoff, and forepressure tolerance ranking with the best two- 
inch diffusion pumps without the complications of a water-cooled 
system. What's more, you can air release it while it's still hot. 


The NRC Rotary Gas Ballast Pump equals any mechanical 
pump under ideal conditions but continues to do the same job even 
when pumping 100% water vapor or many other condensable vapors. 


‘We've found the importance of components like these through 
years of building and operating high vacuum systems and 
equipment, Why not take advantage 


of our experience?’ 


NRC EQUIPMENT CORPORATION 
A Subsidiary of 
MATIONAL RESEARCH CORPORATION 
Dept. 511, Charlemont S1., Newton Highlands 61, Massachusetts 
Send me Data Sheet on Vacuum Gauges Diffusion Pumps 


NJ pe Gas Ballast Pumps 
Have your representative call [) 
Nome.... oe cocbereurrrrece 
EQUIPMENT reicigaties 
CORPORATION pg: 


Gis ctnddese coudteeendeed Gebncs State 
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SULPHUIr 


E.. abrse 5 omy Creritea 
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Ore milling specialists have settled upon acid leaching as 
the most practical and economical way to extract uranium 
values from ore concentrates. And as with so many other 
ore-leaching processes, sulphuric acid appears to be the 
best of the solvents, considering costs and availability. 


















So chalk up another ‘headline’ end-use for this most widely 
used of all acids! But this very broadening demand for sul- 
phuric emphasizes the problem facing producers of the 
basic element SULPHUR. Search for new commercial 
sources goes on without let-up all over the world. This 
company is playing a leading role in this search. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 
Sulphur Producing Units 


© Newgulf, Texas ® Spindietop, Texas 
® Moss Biuff, Texas © Woriland, Wyoming 
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PAYLOADER 


easiest 
qe) 
operate 







One-lever bucket control 
tips back - raises - dumps - lowers 


The new-model HA “PAYLOADER” with its simple control system, 
smooth hydraulic brakes and full anti-friction steering mechanism is 
easy to operate at high output rates the full shift. Ease-of-operation 
is only one feature of the model HA that enables it to scoop-up, carry 
and deliver bulk materials faster and at less cost than heavier machines 
with larger engines. Other outstanding production features are the big 
bucket payload capacity of 18 cu. ft. (2,000 Ibs.), exclusive 40° roll- 
back bucket action and hydraulic load shock absorber. Fork and sweeper 
attachments are also available for the model HA to increase its usefulness. 
Larger tractor-shovels in the complete, proven “PAYLOADER”’ line 
(bucket capacities up to 214 cu. yd. or 7,500 Ibs.) give proportionately 
greater production. There is a nearby Distributor who would like to 
demonstrate the model HA or a larger “PAYLOADER” — whatever size 
best fics your needs. 


PAYLOADE PF’ 


MANUFACTURES BY 


THE FRANK G. HOUGH CO. LIBERTYVILLE, ILL. 


SUBSIDIARY INTERNATIONAL HARVESTER COMPANY 


The one-lever bucket control helped this handi- 


capped man become one 


of the most skilled, 


most productive "PAYLOADER"” operators at 


a Tennessee plant. 


THE FRANK G. HOUGH CO. 


754 Sunnyside Ave., Libertyville, Il! 


Send data on “PAYLOADER" tractor-shovels 
HA (18 cu. ff.) and HAH (1 «cv, yd.) 
Rear-wheel-drive types to 14/5 cu. yd. 
Four-wheel-drive types to 2%, cu. yd, 


Name 
Title 
Company 
Street 
City 


Steote 








GPEMPERATURE LIMIT OF RESISTANCE TO PROGRESSIVE SCALING 
ww Aw 











2S feomee 34 Wa 


AM 75-42 
Type 309 





















































EFFECT w. GRAIN SIZE ON HIGH 
TRENGTH AND DUCTI 
16.000 Hours for Rupture 











T qT 
Numerals 
overage 











Stainless and heat resistant steel can usually be 
classed as a critical material, since it not only 
contains strategic alloys but is indispensable in 
many vital industrial and armament applications. 
It is always important, therefore, to make every 
pound go as far as possible. 

The latest edition of our comprehensive 124- 
page, case-bound Stainless Steel Handbook is 
ready for distribution now. It will help you to 
select the right stainless steel and to use it 
properly. Comprehensive listings of analysis, 


Here's 124 Pages of Valuable Date 
on STAINLESS STEEL 


BEHAVIOR OF CHROMIUM STEELS OF DIFFERENT ALLOY CONTENT 


During Hydrogen Sulfide Attack 








140 



























































E GRADIENT 





0.07 C, 0.33 ma, 0.020 S, 
O19 P, 1.00 Si, 16.96 Cr 


OF STEEL 























properties and characteristics of each type will 
guide you in specifying grades that will do your 
job most efficiently. Clear, concise fabrication 
data will help you speed production and cut waste. 

Your copy of the Stainless Steel Handbook 
will be sent—wwithout charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write Allegheny 
Ludlum Steel Corporation, Oliver Building, Pitts- 
burgh 22, Pa. 

ADDRESS DEPT. CE-83 


For Stainless Steel in ALL Forms—call 8 


Allegheny [udlum 


wew siese 





Warehouse stocks carried by all Ryerson Steel plants 
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How Water Conditioning helps Victor 
make better insulators 


Big, high-voltage insulators have to be 
perfect. They're expensive to make. 
And water is an important ingredient 
in the clay mix and in the glazes. So, 
wher Victor Insulator Division’s re- 
search lab found that mineral salts in 
the water affected the quality of the 
porcelain, they got busy. 


A Permutit ion-exchange démineral- 
izer was installed to remove practically 
all mineral salts from their city water. 


Results: Easier working of the clay mix 
which provided better dimensional 


control; improved thermal resistance, 
hardness and density; higher puncture 
values; better tension, torsion, canti- 
lever and impact values. As Victor puts 
it, “the biggest improvement in high- 
voltage porcelain in 20 years.” 


Look again at the use of water or 
water solutions in your plant . . . for 
washing, plating, processing, etc. 
Chances are that there's an impurity 
you should be rid of . . . or a valuable 
element you want to save. In either 
case, ion exchange can probably take it 
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out, We'll be glad to help you find the 
best method, The Permutit Company 
Dept. CE-11, 330 West 42nd St., New 
York 36, N. Y. or Permutit Company of 
Canada, Ltd., Toronto 1, Ont. 


PERMUTIT 


thymes with “compute it’ 
Water Conditioning 
lon Exchange * Industrial Waste Treatment 
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Diaphragm Valves 
by Hills-Mebanna 


The proven partner for PVC Piping 





For the finest valving in plastic piping systems— specify 
the valve with experience “‘built-in’’— The 
Hills-McCanna Diaphragm Valve made of PVC. 


ONLY Hilis-McCanna Plastic Valves offer all these features— 
e Complete chemical resistance of unmodified PVC. 
e Rugged body construction with heavy wall 
sections and embedded reinforcing members. 

¢ Positive valve closure with exclusive sealing bead 
diaphragm. 

¢ Simple, cost-saving in-line maintenance. 

e 25 years of diaphragm valve manufacturing and 
application experience. 

¢ More than 10 years of research and manufacturing 
experience on plastic valves alone. 


PVC is just one of several plastic body materials offered by 
Hills-McCanna. Also available are bodies of polyethylene, 
Saran and Uscolite. Diaphragm materials include rubber, 
neoprene, Hycar, Tygon, Compar, polyethylene, Kel-F 

and Teflon. Size range from 4" through 2’, Sold and 
serviced by Hills-McCanna representatives coast to coast 
and by leading distributors of plastic pipe. For 

further information request Catalog No. 100. 


HILLS-McCANNA CO. 


2341 W. Neison St., Chicago 18, Ill. 





f 5 ee : .: tags 
MANUFACTURERS OF; DIAPHRAGM VALVES * CHEMICAL METERING AND PROPORTIONING PUMPS * FORCE FEED LUBRICATORS + LIGHT ALLOY CASTINGS 
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Trufin Type S/T Boosts Cooler Capacity 50% 


PRODUCT 


Secret? Integral Design 


WHY TRUFIN’S EXTENDED SURFACE 
BOOSTS HEAT TRANSFER PERFORMANCE 


WOLVERINE TRUFIN Tyre S/T 
is an extended surface condenser 
tube. Its fins are actually extruded 
from the tube wall. The advan- 
tages inherent in this integral 


design are many. 


In the first place a 34 inch Type 
S/T condenser tube has an exter 
nal to internal surface ratio of 
approximately 314 to 1. It has 
approximately 214 times as much 
outside surface as the plain tube 
it is designed to replace. It is this 
amazing increase in effective heat 
transfer surface which permits 
Trufin ‘Type S/T to achieve such 
outstanding heat transfer pet 
formance records. And by the 
way that S/T is short for ‘‘shell”’ 


and “tube’’. 


Because the fin is part of the 
tube it also eliminates the pos 
sibility of a loss in “Fin Joint 
Efficiency” regardless of temper 
ature, thermal shock or vibration. 
Exhaustive pilot plant research 
reveals that type S/T resists foul 
ing for la@nger periods than does 


prime surface tube. 


STORAGE 


copper, aluminum and electric 
welded steel. It can be fabricated 
as readily as plain tube with its 
integral fins giving added sup 


port on bends. 


Free Book Gives 
Design Information 











The “Trufin Opportunity Book 

is available without charge from 
Wolverine Tube, exclusive manu 
Wolverine 


Iype S/T. Compiled from actual 


facturers of lrufin 
case histories, this book contains 
valuable design information for 
operators of shell and tube heat 
exchange equipment. 


Olvisions oF 
CALUMET @ HECLA, INC 





By Ernest Dodd 


It's mice real nice when you can 
solve a tough problem and get yoursell 
covered with glory — both at the same 
time. This is what happened to a group 
ol refinery engineers I talked to re 


cently, while on a field trip in the east 


These boys were faced with boosting 
throughput from an alcohol cooler 
Here's the way in which they handled 


the situation 


Instead of building a completely new 
unit, these engineers retubed the exist 
tubed cooler with 
lype S/1 
The results 


ing prime surtace 


Wolverine ‘Trufin clectric 
welded steel condenser tube 


were immediate—and highly gratifying 


Capacity literally zoomed 
full 500 


win them a pat on the back—but there 


jumped a 
This in itself was enough to 
was more yet to come. In addition to 
increased ¢ apacity, re finery management 
realized considerable savings in time 


materials and labor 


WOLVERINE TRUFIN 
TYPE S/T 


Retubing with Trufin Type S/T, for 
example, did away with the cost of tear 
ing down old equipment and designing 
and installing a new and larger prime 
surface unit. Also eliminated was the 
necessity for stronger supporting mem 
bers which would have been required 
to support a heavier unit designed 


around prime surface tube 


Small wonder, indeed, that manage 
ment was highly pleased, The moral to 
this story is plain. If you want to put 
yourself in solid with the brass just 
Wolverine Jrufin Type $/1 


when retubing existing equipment or 


specity 


having new ones designed 





CALUMET Division 
WOLVERINE TUBE DIVISION 


CANADA VULCANIZER 
& EQUIPMENT CO. LTO 


WOLVERINE TUBE 
y Division of Catumet 4&4 Hecia, ine. 
Wh) 1443 CENTRAL AVENUE, DETROIT 9, MICHIGAN 
FOREST INDUSTRIES Division 


GOODMAN LUMBER CO giity 


Trufin ‘Type $/T is available in a 


wide range of sizes and alloys in 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 





Cut Condenser Tube Handlin 


Here's a way to reduce tube handling time and costs, 
speed up equipment assembly, and eliminate the transportation 
difficulties present when handling long length condenser tubes. 


Wolverine U-Bend condenser tubes are designed 
to achieve all these points—and more besides. Here's how: H} | 
HHH 
ij 


Working to your specifications Wolverine pre- 
fabricates U-Bend condenser tubes and packages them on /LCHLUNIT nei MUUH 


disposable pallets—in the exact order of installation. | 


All you have to do is feed the tubes directly 
from the pallet into the unit. Think of the convenience 
this can bring to your operation particularly when 
handling tubes over 30 feet in length. In addition, Hi] i 
Wolverine U-Bends also cut rolling-in operations g // MAN NUTT 
in half, eliminate one tube sheet and make f | 


' 
‘ 


floating head problems a thing of the past. ££ 


Wolverine U-Bends are available in 
a wide range of sizes and alloys in copper, 


ip / | iii 
aluminum and electric-welded steel. They Ei | {| ae 
may be specified in prime surface form or | Hil A 
ma | | 


with integral fins (Wolverine Trufin) for oe 

increased heat transfer surface. f " f 1 

PTT 
Next time you place an order } i) 


for condenser tubes—specify Wolver- 
ine U-Bends—reap the immediate 
benefits these prefabricated tubes 
can give. For complete information 
write for Wolverine’s Condenser 


Tube Catalog. 


orvisiows or WOLVERINE TUBE 


CALUMET @ HECLA, INC 





CALUMET DIVISION 
WOLVERINE TUBE DIVISION " Division of Calumet & Meola. et 


see Son oe. Ave 1443 CENTRAL AVENUE, DETROIT 9, MICHIGAN 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER CO 
PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 
SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT... 1) E. 40TH ST., NEW YORK 16, N.Y 
S901 — se1iwee 





CORROSION-RESISTANT COMPONENT of 
filter press unit is severely pitted from 
chloride ion attack of calcium hypo- 
chlorite in just 2 weeks. 


TITANIUM COMPONENT of filter press is 
clean, uncorroded after 7 months’ ex- 
posure to calcium hypochlorite solution. 


Titanium Filter Press Resists Attack of Corrosive Bleach 


Pennsalt titanium unit shows no sign of chloride pitting after seven months’ use 


At Pennsylvania Salt Manufacturing Co., tita- 
nium is used for contact parts of the filter press 
employed in making solid cakes of calcium hypo- 
chlorite frora corrosive slurries for hypochlorite 
bleach. Here the problem was to find a construc- 
tion material for the unit able to withstand the 
highly corrosive effects of strong hypochlorite 
solutions. Corrosion-resistant components, ordi- 
narily used, developed severe pitting corrosion 
from chloride ion attack in a matter of weeks. 
After testing many metals, titanium was selected 
and adapted to equipment used in the most critica] 
operations. The titanium unit| at Pennsalt has 
been in operation for seven months and it still 
shows no sign of corrosion. Tool markings left by 


TITANIUM SPONGE 


PIONEERED COMMERCIALLY BY DU PONT 


"6 us war orf 


BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 
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machining operations are still clearly visible on 
titanium parts. 

Titanium again solves a corrosion problem by 
extending the life of essential equipment. If severe 
corrosion is your problem, titanium may be the 
answer. 


DU PONT CAN HELP YOU START 
YOUR EVALUATION TESTS NOW 


As a pioneer in the commercial production of titanium sponge 
and development of industrial applications of titanium, Du Pont 
can offer you expert technical help. And Du Pont can put you in 
touch with manufacturers best equipped to work along with 
you. Considerable fabricating know-how 

and a wide variety of mill shapes are now 

available to help solve your corrosion prob- 

lems. For more detailed information on 

titanium, just check coupon below. 


E. I. du Pont de Nemours & Co, (Inc.) 
Pigments Department CE-11 
Wilmington 98, Delaware 


resistant properties of titanium. 
| Please send me your general booklet on titanium 
I am interested in using titanium for:—— 


Name ied OT ar ON 


emancmmenl GHOR 


Firm silt 


Address 


Saallenatienatiantianetametiendtiamntimntiadtinantineedtinetie? 





| Please send me your new technical bulletin on the corrosion- 


| 
} 
| 
| 


City kscitnladieesiiaiaiacaadial anata 


a ce a ee ee ee ee 


bem ee ee ee ee amen anaes 
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There’s more to 
filtration than 


dV ss EScXAp 
Adé (a W/A+Rm)u 








Fiitrate volume, 

pressure drop, cake 

weight, viscosity —these are a 

few of the variables in this basic 
equation for cake filtration. 

None of these factors can be ignored, 


any more than the many variables can be 





overlooked in the selection of a filter fabric. 





Fiber, yarn number, crimp, twist, weave, porosity and 

other qualities must be calculated and considered before a 

filter fabric can be selected for a specific filtration job. 

That’s why you should make fullest possible use of the people 

who engineer and distribute filter fabrics 

If you have a particularly knotty filtration problem, call us. A wide range 

of cotton and synthetic fabrics in many constructions is available for 

your requirements. Make use. of Wellington Sears’ century of experience 

in industrial fabrics, and the practical knowledge of our specialist-distributors. 
We are all ready to serve you. For free copy of illustrated booklet, 


“Filter Fabric Facts,” write Dept. L-11 


Photo courtesy 
T. Shriver & Co 


Wellington Sears Company, 
65 Worth Street, New York 13, N. Y. 


Offices in: Atlente * Bestén + Chicege * Dallas + Dotrelt * Les Angeles * Philedelphic » Sen Francisco ° St. Lovis 
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~ FOAMGLAS 


the cellular, stay-dry insulation 


Gulf accurately controls the temperature of stored butane 
and cuts corrosion of tanks and piping... 
GLAS insulation is moisture-proof. Excellent FOAMGLAS 





6 att ‘ 


because FOAM- 


i ; ™ 
‘ NS eae a gat ae ee 


4 


sl selec cil di cas 


performance on earlier Guif insulating jobs led to its use 
here, at their Cleves, Ohio, refinery. Similar installations are 
now underway at the company’s Philadelphia refinery. 


Gulf controls temperature and corrosion with 
moisture-proof FOAMGLAS insulating tanks and piping 


Gulf Oil Corporation adds butane to 
Gulf gasoline for quick cold weather 
starting. And Gulf picked moisture- 
proof FOAMGLAS to insulate two 
40,000 bbl butane storage tanks and 
fill lines at their Cleves, Ohio, refinery. 
Gulf had to get accurate butane tempera- 
ture-pressure control and at the same 
time cut corrosion on tanks and lines. 
Here’s why they picked FOAMGLAS. 
This unique insulation is an inorganic, 
all-glass material composed of millions 
of sealed glass cells, each a tiny dead air 
insulating space. Since the cells are 
sealed, moisture cannot penetrate them 
to reduce or destroy insulating value. 
Gulf gets the constant insulating effec- 
tiveness needed to hold butane in a 
liquid state the year round at a tempera- 
ture and pressure of 50°F and 10 psi. 
Since FOAMGLAS is also a highly 
effective vapor barrier, it gives Gulf 
added corrosion protection. Moisture 
cannot penetrate the insulation which 


is adhered with mastic and thus cannot 
attack tank walls and piping. 

Because it cannot burn, FOAMGLAS 
even helps to reduce fire hazards in 
handling such volatile fluids as butane. 
And neither acid atmospheres nor spill- 
age can harm this inorganic material. 

Whatever your tank, piping or equip- 
ment insulation problem, you'll solve 
it best with FOAMGLAS. Six simple 
“desk top tests,” quickly performed on 
a FOAMGLAS sample in your own 
Office, will convince you. Send for a 
sample and complete testing directions 
today. Address... 


Pittsburgh Corning 


Corporation 
Dept. H-126, One Gateway Center 
Pittsburgh 22, Pennsylvania 
in Canada: 57 Bloor St. W., Toronto, Ontario 


Aiso manutacturers 
of PC Giass Biocks 


At Guif’s refinery, Cleves, Ohio, FOAMGLAS 
biocks were instalied on large butane storage 
tanks by impaling the biocks on steel! studs 
welded to the tank surface. The ease of cutting 
and shaping FOAMGLAS enabied workers to 
do the job quickly and easily. Clips were then 
fastened to stud ends, and giass fabric, as- 
phait cutback and aluminum paint completed 
the installation. Insulation Contractor: Geo, 
V. Hamilton, inc., McKees Rocks, Pa, 

















The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out, 


Blade wear, which might occur 
after many years of usage, is not 
impertant, because the power-pro- 
ducing action of the steam takes 

lace on the curved surfaces at the 
Sadie of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 


The blades can’t foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 


The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment, Write for details — 
— Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


Rica 
<Se7ene Bbet 


‘ Sosvapaeniit” 
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Check This Check Valve 


and keep your troubles in check 


| 
| 
| 
! 


st | 
Chapman ane Check Valve 
<\ 





Everything works in your favor. 

With Chapman’s Tilting Disc Check Valve there’s no vi- 
bration, no fluttering, no noise. There’s no slamming, with 
usual piping arrangements, no banging to cause damage to 
system or valve. There’s no grinding, scraping or wearing 


to either the disc or seat. 

All of this means less headaches to you. . . both physical 
and financial headaches. The smooth, sure, quiet action 
means less, much less, maintenance over the longest period 
under toughest operating conditions. 

Chapman Tilting Disc Check Valves with money-saving The Valve That Goes with the Flow 


advantages like these are available in iron and steel, with Here's the idea in back of it all. When 
the flow is on, “airfoil” disc is held firmly 


standard end to end, for handling fluids or gases under a against stops in the body. When the flow 
drops, disc balances itself quietly on 
whatever flow there is. When the flow 
Catalog 30-A. Send for it and check the valves you need for stops, disc drops quickly and tightly on 
7 . special bevel seat. It’s as simple as that. 
replacement or new piping systems, right now. It’s as sound as that. And valve men will 
be pleased when they see that enough 
room is given around disc to cut down 


The CHAPMAN Valve Mfg. Co. flow resistance. 


INDIAN ORCHARD, MASSACHUSETTS 


wide range of pressures. They’re listed and shown in our 
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Typical Mechanical Properties of Ni-Vee Bronzes 











A B Cc D E 
TYPE (lead free) (1% lead (5% lead) (10% lead) || (20% lead) 
As | Tem-/| Heat- As | Tem- As | Tem-|| As | Tem- As | Tem- 
Cast | pered | Treated|| Cast | pered|| Cast | pered|| Cast | pered || Cast | pered 
Tensile Strength (thousand psi)....j] 50 65 85 45 60 40 50 35 40 25 30 
Yield Strength (thousand psi)... 22 40 55 20 30 20 30 20 25 18 22 
vonkintkiandoul 40 10 10 30 8 15 5 10 2 5 2 
Sn ainsi oul naiiieeitiols 80 80 









































Specifying is simple and systematic 


Now ... designers and engineers can readily select 
a suitable bronze for any specific need ... from 
only five Ni-Vee* bronzes. 


“As Cast,” these five Ni-Vee bronzes provide 
mechanical properties that surpass those of com- 
parable G bronze, red brasses and leaded bearing 
bronzes. What’s more, their superior properties can 
be still further elevated by simple heat-treatments. 


Basically, each Ni-Vee bronze contains 5% nickel 
and 5% tin, from 0 up to 20% of lead. Tensile 
strength ranges from 25 to 85 thousand psi, and 
hardness from 70 to 180 Brinell. 


Advantages 


Just five of these Ni-Vee bronzes make it possible 
to standardize metal inventories, melting practices 
and shop operation ... as well as specification 
... to meet many industrial uses for copper-base 
castings. 


Each Ni-Vee bronze contains an optimum nickel 
content to raise levels of strength, hardness and 
toughness. In addition, this nickel content provides 
a high degree of corrosion resistance in the Ni-Vee 
bronzes. Negligible zinc content makes it free from 
dezincification. This spells resistance to stress- 
corrosion attack. 


with 5 versatile Ni-Vee Bronzes 


A versatile family 

Copper-base alloys are ordinarily used for the 
three types of castings listed below. For each of 
these applications a Ni-Vee bronze provides partic- 
ular advantages: 


(1) Constructional castings — high strength 

(2) Pressure castings — fine grain 

(3) Bearing castings — resistance to wear 
and seizure 


The simple family of five Ni-Vee bronzes actually 
replaces the confusing variety of miscellaneous 
bronzes. As a result, engineers and designers can 
now specify simply and systematically .. . specify 
Ni-Vee bronzes wherever possible. Parts cast in 
Ni-Vee bronze already serve electrical, power, steel, 
petroleum, chemical, automotive, aircraft, railroad * 
and other industries. 


Engineering data for you 


Learn how the Ni-Vee bronzes can simplify your 
specification work, improve product performance. 
Send for a copy of “Engineering Properties and 
Applications of Ni-Vee Bronzes.” 

It contains useful information like | 
that given in the table above : tables 
of composition, charts on deforma- 
tion, friction, fatigue, elevated 
temperature service, electrical 
resistivity, wear and other engi- 


neering data. Write for it now. 
*Registered trademark 






67 Wall Street 


Ane, THE INTERNATIONAL NICKEL COMPANY, INC. f2Ven.oKNy 
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How to simplify 
control problems 


Keep systems flexible, carry small 
inventory, cut maintenance cost with 
the Bailey Building Block Method 
of instrumentation and control. 


What is the Bailey Building Block Method? It’s using stand- 
ardized Bailey measuring, transmitting, and controlling 
components and combining them into any system you need. 
Components can be added as needed . . . removed and reused 
elsewhere . . . recombined into another system when the 
need changes. It’s flexibility plus! 


It’s all based on the simple fact that a Bailey instrument or 
control component doesn’t care if the measured variable is 
steam flow, tank level, or tower temperature, to pick just 
three examples. System components—transmitters, receivers, 
relays, selector stations, power units—are standardized for 
multi-purpose use. 


A spare component can be used in any one of many systems. 
Gone are delays waiting for shipments of special parts. Gone 
are large inyentories of spares and parts. Simplified is the 
training of men for maintenance. 
RECEIVER 


_ ; : 
There are many exclusive features and advantages of the in- 
dividual components used in the Bailey Building Block Meth- 
od, And there’s much more to the Building Block story itself. 


For further details, call our local district office or write us at 
Cleveland. Our engineers will be glad to prove how the Build- 
ing Block approach will save you money and simplify your 
instrument and control problems. 





STATION POWER UNIT 


CONTROL RELAY | SELECTOR 





BAILEY METER COMPANY 


1054 IVANHOE ROAD, CLEVELAND 10, OHIO 
In Canada — Bailey M eter Company Limited, Montreal 





RESULTS IN: FLEXIBILITY, SIMPLICITY, ECONOMY 








Taming corrosive rocket fuels 


Wik. 


S- ‘ciate fas oh : ? 
| he ~ rd 


[arpenter Stainless No. 20 
controls flow of liquid oxygen, 
red fuming nitric acid 


Vital parts of these flow sensing units must have extreme cor- 
rosion resistance and durability. Machined from Carpenter 
Stainless No. 20 bar stock, they measure the flow of liquid 
oxygen and red fuming nitric acid (90-98% concentration). The 
No. 20 parts have outlasted two Type 316 housings. The units 
are so rugged that rocket experts recover them from wrecked 
missiles for re-use. 


Similar units also measure the flow of oil to industrial furnaces, 
gases, slurries and other corrosive fluids at rates of .09 to 3000 
gpm, They operate from 1000°F down to temperatures ap- 
proaching absolute zero, and at pressures up to 35,000 psi. 


If you design, build or use equipment that must withstand cor- 
rosive attack, discover how Stainless No. 20 and No. 20Cb can 
save you money. Eight different forms—bars, billets, pipe, 
plate, sheet, strip, tubing and wire—of these super-corrosion 
resistant alloys are available from... 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—''CARSTEELCO” 


Carpenter No, 20 bars, strip, wire and billets are available also from The Carpenter Steel Company, Reading, Pa. 
Ad #1-57 
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CHEMICAL I.NGINEERING 


ALLIS-CHALMERS 
Stainless Steel 


GYRATORY SCREEN 


Eight Allis-Chalmers Units Do Same Job Formerly Done by Sixteen 


Electro-Magnetic Screens in Large Chemical Plant 


I" THIS installation — as in most plants 
where screening is done — two factors 
make this remarkable achievement possible. 
(1) The stacked-deck design of the Allis- 
Chalmers stainless steel gyratory screen pro- 
vides up to 35 square feet of screening area 
in just 16 feet of floor space. (2) The gentle 
but thorough gyratory action provides maxi- 
mum capacity by exposing product to entire 
screening area. 

Noise Level Greatly Reduced — The 
comparative quietness of the Allis-Chalmers 


gyratory screens was apparent as soon as they 
were installed. In these units, a dynamically 
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balanced mechanism assures quiet, vibration- 
less performance. Operating economy (low 
power requirement) was another advantage 
gained in the change to A-C screens. 


Improved Quality Control — In addition 
to top screening efficiency and economy, this 
newest and finest of mechanical screens is 
built to give you profit-insuring quality con- 
trol and quick, sanitary, simplified mainte- 
nance. Get the complete story. Contact your 
nearby Allis-Chalmers representative or write 
Allis-Chalmers, Industrial Equipment Divi- 
sion, Milwaukee 1, Wisconsin. Ask 

for Bulletin 07B8446. 

















Pictured Flowsheet 
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Natural Gas and Steam 


a 





CO: Up and Coming Raw Material 


Toluene diamine 


co he COC, ta Diisocyanate 


(phosgene) 


Acetylene 





! : 
coh 


Ethyl alcohol 


Tied in closely with the boom 
in isocyanate and acrylate pro- 
duction, carbon monoxide—long 
the bane of many chemical proc- 
esses—is taking on the role of 
an important and fast-moving 
raw material. 

Right now large units are in 
operation in four locations for 
the generation of high-purity 
Cco:* 

e National Aniline at 
Moundsville, W. Va., produces 
CO in a brand-new unit en- 
gineered by Girdler. Carbon 
monoxide reacts with chlorine, 
forming phosgene (COCI,); and 
toluene diiscyanates form from 
the reaction between toluene 
amine and phosgene—TDI is an 
important ingredient in the man- 
ufacture of urethane plastics (see 
CE, Sept. 1955, p. 112). Present 


* This should be distinguished from 
production of a mixture of CO and H 
(synthesis gas)-——produced by partial 
oxidation or steam reforming of natural 
gas. Synthesis gas is used in Fischer 
Tropach and Oxo reactions, and as a 
source of He in synthetic ammonia 
production 


> Ethyl acrylate 
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Ni carbonyl 


production capacity for isocyan- 
ates is estimated at 8 million lb./- 
yr. 

¢Du Pont, at Deepwater, 
N. J., has a new Du Pont- 
designed unit supplying enough 
CO for a stated isocyanate ca- 
pacity of 25 million lb./yr. 

¢Mobay (jointly owned by 
Monsanto and Farbenfabriken 
Bayer) at New Martinsville, W. 
Va., also produces isocyanates 
via CO and phosgene. The CO 
unit is a “German design.” Pres- 
ent estimated capacity for iso- 
cyanates: 12 million Ilb./yr., 
which will be tripled when new 
expansion plans are translated 
into process equipment. 

Over-all isocyanate production 
is lagging behind capacity now, 
but by the end of 1958 it’s ex- 
pected that demand will equal a 
total U. S. capacity near the 70 
million lb./yr. mark. 

¢Rohm & Haas at Houston, 
Texas, produces CO in a Girdler 
unit and makes acrylates. Here 
CO reacts with acetylene and 
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wel 


Two fast-moving 
chemical 
intermediates 
for plastics. 





ethyl alcohol over a nickel car- 
bonyl catalyst to produce ethyl 
acrylate monomer—an _ impor- 
tant ingredient in plastics, rub- 
ber, water-based paints. Rohm & 
Haas is now expanding acrylate 
capacity at Houston. 

All four companies produce 
CO by a similar process: Steam 
reforming of natural gas, then 
removal of CO, by absorption 
in an amine solution, followed by 
caustic scrubbing, compression, 
and separation of CO and H, in a 
low temperature unit. 
> Process Scheme—In a typical 
continuous process (see flow- 
sheet) natural gas first passes 
through a desulfurization drum 
where organic sulfur is re- 
moved (sulfur poisons. the 
nickel catalyst used in the re- 
forming step). The gas then 
mixes with steam and recycle 
CO, and passes over the nicke! 
catalyst contained in vertical 
alloy tubes suspended in a com- 
bustion chamber. Temperature 
in the catalyst bed is around 
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CH4 +H20 = CO + 3H? 

CH4 + CO? = 2€0 + 2H, 

CO+H20= CO2+ Hp 
/ 











DESULFURIZATION 
DRUMS 


1,500 F. The reactions that oc- 
cur in the furnace are: 


CH, + H.O CO + 3H, 
CH, + CO 2CO + 2H. 
CO + H.O CO, + H, 


Furnace effluent composition 
depends on the equilibrium po- 
sition of the third reaction at 
exit temperature. Recycle CO, 
helps shift the equilibrium in 
favor of a higher CO yield. A 
typical furnace effluent compo- 
sition on a dry basis would be: 
24.4 vol.% CO, 70.0% H,, 5.4% 
CO, and 0.2% CH,. 

Furnace effluent, cooled to 
around 900 F. by direct quench, 
then to 100 F. in a shell-and- 
tube exchanger, enters the car- 
bon dioxide removal unit, based 
on a 15 or 20 weight % mono- 
ethanolamine (MEA) solution. 
> Purifying Synthesis Gas— 
Here MEA (100 F.) flows coun- 
tercurrent to the gas in an 
absorption column fitted with 
bubble-cap trays. Rich MEA 
solution (containing most of the 
CO.) comes off the bottom of 


REFORMER 
FURNACE 


the tower, picks up some heat 
from the regenerated MEA, then 
goes into the reactivator column. 
Carbon dioxide is stripped 
from the rich solution with 
steam heat—it is regenerated at 
sufficient pressure so that the 
released CO, is recycled to the 
reformer furnace without a 
compression step. 
> Low Temperature Separation 
Synthesis gas now contains 
less than 0.05% CO,. Before en- 
tering the low temperature 
unit, it mixes with recycle hy- 
drogen. Then it’s compressed 
to 400 psig., and scrubbed with 
a 10% caustic solution to re- 
nove last traces of CO,, which 
would freeze out in the low 
temperature equipment. After 
cooling, traces of water vapor 
are removed in a solid dessicant 
(activated alumina) absorber. 
Synthesis gas then goes into 
the low-temperature exchanger 
(warm) where it’s cooled by the 
outgoing streams—hydrogen, 
CO and recycle. 


Recycle CO? 


CO +H») 











CO? 
ABSORBER 









Rich 








ee, sh ] 


\ solution 


24.4 vol. % CO 
70.0 vol. % H2 
5.4 vol. % CO? 
0.2 vol. % CH, 


Hydrogen separates from CO 
in a double fractionating col- 
umn. Actually a first separation 
is carried out in the high-pres- 
sure part of the column (400 
psig.), around 330 F. Over- 
head is practically pure H,,. 

Bottom product flashes as 
feed to the low pressure column 
(4 psig.). Pure CO comes out of 
the top of this column, and a side 
stream of methane is taken off 
the bottom. 

Typical product purity: 98.6 
vol.% CO, 1.2% H., 0.2% CH,. 
Typical byproduct H, purity: 
97.3% H,, 2.7% CO. 

Raw materials and utilities to 
produce 1,000 scf. (60 F. and 
14.7 psia.) of high-purity CO 
(100% basis) from a typical nat- 
ural gas: 


1940 sef. 
265 |b. 
26 kwh. 
2415 gal. 
0.01 Ib. 
0.3 Ib, 


Natural gas 
Steam (75 psig.) 
Electric power 
Cooling water 
MEA 

Caustic 
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CH, +20 = CO + 3H, 
CH44+CO2,= 200 42H, 
CO4+%:08 CO2+ Hz 
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REFORMER 
FURNACE 


the tower, picks up some heat 
from the regenerated MEA, then 
oes into the reactivator column. 
Carbon dioxide is stripped 
from the rich solution with 
steam heat—it is regenerated at 
sufficient pressure so that the 
released CO, is recycled to the 
reformer furnace without a 
compression step. 
>» Low Temperature Separation 
Synthesis gas now contains 
less than 0.05% CO,. Before en- 
tering the low temperature 
unit, it mixes with recycle hy- 
drogen. Then it’s compressed 
to 400 psig., and scrubbed with 
a 10% caustic solution to re- 
nove last traces of CO,, which 
would freeze out in the low 
temperature equipment. After 
cooling, traces of water vapor 
are removed in a solid dessicant 
(activated alumina) absorber. 
Synthesis gas then goes into 
the low-temperature exchanger 
(warm) where it’s cooled by the 
outgoing streams—hydrogen, 
CO and recycle. 


Recycle COz 





Recycle stream, | psig. 
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Rich 


EXCHANGER 
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~% solution 
24.4 vol. % CO 
70.0 vol. % H2 


5.4 vol. % CO» 
0.2 vol. % CH, 


Hydrogen separates from CO 
in a double fractionating col- 
umn. Actually a first separation 
is carried out in the high-pres- 
sure part of the column (400 
psig.), around —330 F. Over- 
head is practically pure H,. 

Bottom product flashes as 
feed to the low pressure column 
(4 psig.). Pure CO comes out of 
the top of this column, and a side 
stream of methane is taken off 
the bottom. 

Typical product purity: 98.6 
vol.% CO, 1.2% H,, 0.2% CH. 
Typical byproduct H, purity: 
97.3% H,, 2.7% CO. 

Raw materials and utilities to 
produce 1,000 scf. (60 F. and 
14.7 psia.) of high-purity CO 
(100% basis) from a typical nat- 
ural gas: 


1940 sef. 
265 Ib. 


Natural gas 
Steam (75 psig.) 


Electric power 26 kwh. 
Cooling water 2415 gal. 
MEA 0.01 Ib. 
Caustic 0.3 Ib. 
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UDRYING and scrubbing to remove last traces of CO, are 
necessary prior to low temperature treatment. 








LOW TEMPERATURE separation takes place in a 
double fractionating column, Products: pure CO and H 
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g choice extra tough? 


Whether one or more of these factors pose a problem in 
the design of your product or installation, you'll find what 
you require—exactly—in the wide range of B&W Seamless and 
Welded Stainless Tubing and Pipe available. Whatever your par- 
ticular fabrication, production, and service requirements, B&W’s 
exacting manufacturing methods and checks assure you of Stainless 
Tubing which has retained all of the inherent qualities and character- 
istics of the steel itself . . . is, in effect, custom-produced to your needs. 
Whenever you need help in selecting the Stainless Tubing or Pipe that will 
do your job best, call in Mr. Tubes. . . your local B&W Tube Representa- 
tive. Get the full benefit of the extensive technical tubing service “ repre- 
sents to save time, money, and material. Or write for Bulletin 1. 
Babcock & Wilcox Company, Tubular Products Division, Beaver Falls, Pa. 
TA-6067G 








Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels 
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Corrosion meets 
18-8 SMo and Craneloy 20 valves 


It’s unanimous! These Crane valves 
for the process industries were espe- 
cially designed of Crane alloys to 
cope with costly corrosion and to 
cut replacement costs. 

The gate valves feature a simple, 
split-wedge disc construction which 
permits discs to rotate freely within 
guides and to seat tightly at all 
points on the seat perimeter. The 
free movement of the disc, plus uni- 
form seating and unseating loads, 
minimizes galling and seizing, re- 
duces wear and allows smooth oper- 
ation under all conditions. 

Globe and angle valves now feature 
a modified plug-type disc that com- 
bines the advantages of the easier 





seating of the narrow ball-to-flat 
seat and the high resistance of the 
wider plug-type disc to corrosion, 
erosion and cutting. In addition, 
these valves offer a new swivel disc- 
stem connection that seats the disc 
squarely every time. Minimum 
clearance eliminates vibration. 

These valves are available in 18-8 
SMo and Craneloy 20... in gate, 
globe, angle and check patterns... 
44" to 6”... screwed or flanged ends. 
Rated 150 p.s.i. at 500° F.—230 
p.s.i. at 100° F. For more detailed 
information, confer with your 
CRANE representative or write to 
the address below for the 12-page 
circular AD-2080. 


Spiit-wedge disc gate. 


iat 


Crane tunnion-mount- 
ed split-wedge dis« 
combines the benefits of 
free rotation with uni- 
form seat load pressure 


CRAN E VALVES & FITTINGS 


match in Crane 


Swivel disc globe. 


. 


. 


New swivel disc stem 
connection in globe and 
angle valves permits 
the disc to swivel freely 
on contact with seating 
surfaces 


PIPE © KITCHENS «© PLUMBING ¢ HEATING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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The RAYMOND Multi-Purpose IMP MILL 
. the Answer to Your Grinding Problem 


. . . with WHIZZER SEPARATOR 


for fine pulverizing and classi- 
fying with easy fineness control. 





If you are under pressure to achieve still higher production or if 
you have a special pulverizing problem that requires a quick solu- 
tion then this versatile Imp Mill may be just the right answer. 


It is a compact unit that will fit readily into your plant layout 
and provide an economical installation for handling a variety of 
jobs simply by different arrangements of the equipment. 


It offers scores of uses in the non-metallics industries:— For 
disintegrating, blending and classifying materials to make uni- 
form, intimate mixtures ... for grinding and drying in one oper- 
ation... for making extreme fine powders in combination with a 
Raymond Mechanical Air Separator, or removal of fines for pro- 
ducing granular materials with supplementary screen separation. 


Tell us your requirements in capacity and type of materials, 
and Raymond engineers will be pleased to make specific recom- 
mendations. 


COMBU oe E 


1311 NORTH BRANCH ST. 
CHICAGO 22, ILLINOIS 


. . » With FLASH DRYING 


for removing moisture 
from the fine material 
while pulverizing. 


with STANDARD 
EQUIPMENT 


for use in vari- 
ous combinations. 





Ask for anneal 
new Imp Mill 


‘Bullctin No. 77. 


JEERING, INC. 


SALES OFFICES IN 
PRINCIPAL CITIES 


Combustion Engineering-Superheater Ltd. Montreal, Conada 
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Names in the News 


EDITED BY M, A. GIBBONS 


Man of the Month: Robert York 


Cornell snares former Monsanto executive — with 


ideal 


industry-teaching record—for Socony Mobil professorship 


When Bob York settled down 
at Olin Hall on the Cornell Uni- 
versity campus, this fall, he be- 
came the first to accept a unique 
kind of professorship. The new 
chair, sponsored by Socony 
Mobil Oil, aims primarily at giv- 
ing undergraduate instruction 
in chemical engineering a boost 
and is probably the first of its 
kind to be set up by an Ameri- 
can university. 

Its support is provided by a 
five year grant rather than by 
the usual enormous endowment 
sum. Thus the university is 
given a real lift while the firm 
avoids extensive and complicated 
monetary arrangements. 

To fill the position, Cornell 
looked for a man, nationally 
recognized for his work in his 
field, who’d had extensive experi- 
ence in private industry. 


So Bob York, who filled the 
bill, and offered a good backlog 
of teaching experience besides, 
left his St. Louis post as assist- 
ant director of Monsanto’s gen- 
eral development department and 
headed northeast toward Ivy 
League territory. 

In doing so, (despite the fact 
that he’s got a lot more to offer 
students now than he did before 
he went with Monsanto) he’s 
right back where he started from 

careerwise, That is, he’s back 

-in the classroom and in the 
Northeast—where his career in 
chemical engineering actually 
began. 
> The Magnetic North—Though 
he was brought up in Memphis, 
Tenn., York’s career in chemical 
engineering actually traces its 
origin to New England. 

It happened like this: During 


the early thirties, while work- 
ing for a master’s in mechan- 
ical engineering at the Uni- 
versity of Tennessee, York be- 
came intensely interested in air 
conditioning—the subject of his 
thesis. This interest soon opened 
up the vast field of chemical 
engineering to him. On top of 
that, his extensive reading in 
the field did much to influence 
him. In particular, MIT’s W. K. 
Lewis and T. K. Sherwood were 
the real propagators who “con- 
verted” him. 

In the fall of 1984, he took 
up residence on the Cambridge 
campus where he worked as an 
assistant in teaching and in re- 
search, Four years later, MIT 
awarded him a doctorate in 
chemical engineering. 

Then, in 1938, he moved on to 
Carnegie Tech’s campus in Pitts- 
burgh; his forte there was ther- 
modynamics. Off campus, he 
engaged in some consulting work 
and, during the war, he was 
active in directing research on 
activated carbon. 

He took a year’s leave of ab- 
sence in 1945 to get industrial 
experience with Monsanto, re- 
turned to Carnegie for a year or 
so, but finally decided to go back 
to St. Louis. There until the 
spring of this year, he has been 
engaged in development work 
in on such assignments as Mon- 
santo’s vast polyethylene project 
down in Texas City. 
> “Southern Yankee”’-——That’s 
what his friend, Dean W. Mc- 
Cabe over at Brooklyn Polytech 
calls him whenever he looks back 
on Bob’s mixture of New Eng- 
land and Tennessean tendencies. 

And, Carl Monrad—depart- 
ment head at Carnegie Tech 
says that, originally, York “had a 
good Southern accent which got 
confused with a bit of Bostonian 
so that, these days, York doesn’t 
know whether he should add an 
‘r’ or take one off.” 

Despite the northern influ- 
ence, though, it isn’t likely that 
York will ever forget the South. 
The day before school opened, 
this fall, he optimistically took 
stock of the fact that his office 
had a southern exposure which 
could catch whatever sunlight 
might come along. (Cayugans 
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DAY CLAY MIXER . . « « the most advanced de- 
sign available anywhere, has a record of productivity that is virtually 
unequalled. A service story from a large paper company, testified 
that a Day Cincinnatus Clay Mixer dispersed within 60 minutes a 
75% solids, clay mix, into a homogenized product, with binder sav- 










ings averaging 10 to 20%. 

The tremendous, power-packed mix- 
ing action of heavy steel, dispersion 
contoured agitators, working the batch 
against itself as well as against tank 
bottom, sides, and ends, rapidly pres- 
sures the binders and wetting agents 
into the pigments. The result is a smooth . ‘ 
gritless coating that will meet both you ‘aria clay min wcod in tee 
and your customers highest standards. 

Ruggedly built, precisely engineered, for 24 hour operation the 
Day mixer is available in 5, 200, 350, 550, 660, 1000 gal. pasting 
capacities. Get full details in Data Sheet No. I-300 CM, then let a 
Day field engineer tell you about higher production, dollar savings 
with a Day Cincinnatus Mixer. 




















in mixing equipment DAY means longer life span 


THE J. H. DAY COMPANY 


4932 GEECH ST., MORWOOD, CINCINNATI 12, OHIO 
Division ef Cleveland Avtemeti«c Machine Compeny 
Quality equipment for baking, paint and varnish, printing ink, 
chemical, rubber, pharmaceutical, cosmetics, paper and pulp 
¢ rplosive s food, ceramics, candy, soap, sugar and milk produc ts 


EASTERN CANADA: Brantford Oven & Rock Co., Lid., Brantford, Ontario 
MEXICO: 1. dela Pena E Hijes, $.A., Nazas 45-A, Mexico 5-D.F 
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NAMES ... 


can tell you that there’s not an 
awful lot of it to be caught!) 

But just in case there are too 
few sunny days to help him re- 
member the warmer hills of 
home, York has another re- 
course. Over a bookcase, hang- 
ing in a prominent place, is a 
rather attractive reproduction 
of a Smokey Mountain landscape 
—a picture which really does 
justice to his favorite vacation 
spot. 

Just a glance and York can 
recall the North Carolina hills 
where he can enjoy the quiet of 
his cabin and hobnob with the 
hill folk nearby. There, too, ac- 
cording to rumor, his normal 
neatness disappears for a few 
pleasant weeks and he can take 
off his shoes and relax. 
> Exacting and Effective—Once 
back on the job, York’s usual 
meticulousness returns. Monrad 
says it shows up in his writing, 
in dining habits (he has a 
unique way of sprinkling salt), 
and in his handling of courses 
and students, too. When Bob 
says a job is finished, it is really 
polished and complete. 

McCabe, too, likes to recall 
Monrad’s observation that to 
teach thermodynamics well, a 
man has to be—like York-—an 
Episcopalian: with a definite 
leaning toward preciseness and 
perfection in everything. 

Thus, his thoroughness makes 
him a mighty good—though de- 
manding—teacher and _ results 
show it. And to make a thorough 
job of his work, he sees to it that 
he gets to know students outside 
the classroom as well. Former 
students at Carnegie recall a few 
spaghetti supper “get togethers” 
on Friday nights after class and 
even a weekend excursion to 
Cleveland to take in a concert. 
> Pro Musica—The concert 
served a dual purpose, though: 
It gave York an opportunity to 
enjoy one of his favorite inter- 
ests—classical music. In fact, 
three or four of eleven big crates 
which were delivered to his office 
this fall were stacked with 
phonograph records. 

The collection shows York’s 
real love of folk and western 
music, in addition to the classics. 
But, he definitely hates the “hill- 
billy” variety and has no com- 
ment whatsoever to make about 
his fellow Tennessean of “rock 
and roll” fame. 











> Point-Counterpoint — When 
York moved to the Cayuga 
acropolis this fall, he said simply 
that, for a start, he would take 
on courses in chemical tech- 
nology and plant design; that he 
was bringing to the school a 
broader picture of the field and 
a better grasp of the crucial 
economic aspects of chemical en- 
gineering than he’d ever had be- 
fore; and that he would stay in 
close touch with industry as a 
consultant. 

But when York’s associates 
rate his value to the school, they 
have a lot more to say: 

McCabe speaks of “the highly 
difficult problems which con- 
fronted York at Monsanto” and 
of the “high degree of technical 
competence” which helped him 
resolve them, 

Drs. Wiegandt and Winding 
at Cornell put it this way: “No 
doubt about it... York really 
has both feet on the ground on 
all technical questions,” 

And Monrad likes to recall this 
story about the recognition of 
York’s ability: 

As an instructor and assistant 
professor at Carnegie, Bob York 
came into contact with an as- 
sociate—who had very European 
ideas on academic life. For the 
latter, only associate professors 
and those of higher rank were 
“colleagues”; lesser fry were ig- 
nored! By chance it wasn’t long 
pefore the two were involved in 
a technical battle. In the out- 
come, York won (specifically, by 
proving that gases are different 
from liquids in their response to 
temperature on viscosity). From 
that time forward Bob was a 
colleague. 

At 44, Bob York is a young 
and valuable addition to the Cor- 
nell campus. And the depart- 
ment is might happy to have him 
around, 


Raymond E. Fiedler has been 
appointed manager of agricul- 
tural products development 
for Archer-Daniels-Midland. 
Before joining ADM, Fiedler 
had been with Stanley Mfg. 
Co. 


a new, proven system for 


longer protection against corrosion 


PHENOLINE 309 


@ HEAVY DUTY MAINTENANCE PROTECTION in severe 


corrosive atmospheres for structural steel and equipment ex- 
teriors. Also used as concrete floor protection. 


BETTER, MORE POSITIVE PROTECTION against entrained 
vapors and splash of solvents, caustics and acids of high concen- 
tration. Phenoline 305 contains 86% solids and has less solvents, 
resulting in non-porous film. Successive coats not required to 
seal porosities—characteristic of thin, low solids materials, 


MORE ECONOMICAL PROTECTION because Phenoline 305: 
* gives 2-3 times longer life, 
* assures greater thickness in fewer coats, eliminating at least 
one coat, 
eliminates 1-2 recoating cycles, 


reduces plant shutdown time, since fewer coats are required, 


Che CarbolnesEngueeung Ggouoach.. 


WRITE TODAY for Comparative Data Chart 1005 to help you figure 
cost per sq. ft. per year of service for any coating system. Also com- 
plete details on Phenoline 305. 


SALES OFFICES in New York, Philadelphia, Detroit, Chicago, Houston, Los 
Angeles, San Francisco and 
other leading cities. 


A Division of Mullins 


Non-Ferrous Castings Corporation 


carboline 
pointed manager of Atlas ee Me ea ee 


Powder’s Reynolds Experi- 
mental Lab in Tamaqua, Pa. 
Cox succeeds Guy Rolland, 


Fred W. Cox, Jr., has been ap- 5 
Specialists — 


in Corrosion Resisting — 


nthetic Materials © 
337 Thornton Ave., St.Lovig 19,Mo. -~ oh 
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USING 


‘ who has been named assistant 
to William J. Taylor, Jr., di- 
WARREN- rector of the explosives re- 
search department. 
Edwin F. Morfit has been ap- 
pointed head of manufactur- i 


ing for Sylvan Plastics, Inc., 
at American Viscose’ film di- 


External Gear and Bearing vision plant in Fredericks- 


burg, Va. 


That’s the hourly loading record at 
one of the Richmond Exploration Com- 
pany’s Maraciabooperationsin Venezuela. 

These Warren-Quimby Pumps, one of which 
is shown in the illustration, are used to pump 
Boscan crude oil, A.P.I. Gravity 10.5°, at a 
temperature of approximately 160°F., at which 
temperature the viscosity is 6000 S. S. U. The oil 
is pumped through two 18” submarine pipelines 
a distance of a little more than one mile and at 
a rate of 9000 barrels an hour, using three such H. C. Twiehaus 
pumps, which are driven by Nordberg diesel 
engines, 460 H.P., 690 R.P.M. 















Columbia-Southern Chemi- 
cal’s new assistant technical 
director is H. C. Twiehaus, 
former manager of the planning 
department. 

He has been associated with 
the firm since 1940, when he 
joined the development depart- 
ment at Barberton, Ohio. Since 
that time he has held various 
supervisory positions at the 
firm’s New Martinsville, W. Va., 
and Lake Charles, La., plants. 

Twiehaus is a graduate of 
Kansas University, a member 
of AIChE and Electrochemical 
Society. 






































Carl C. Georgian has been 
named group leader in the 
technical service division of 
the research and development 
department of the American 
Oil Co., Texas City, Tex. 















Leo J. Novak has been promoted 
to vice president, chemical di- 
rector, of Commonwealth 
Engineering Co. of Ohio. He 
has been with the firm since 
1951. 





Mlustration: Courtesy, Standard Oil Company of California 












Whatever your pumping problem... 
it will pay you to specify: 





Elzie Wolker and Quentin R. 
Jeffries have been added to 
the engineering staff of Com- 


WARREN PUMPS he nnn wa of Co 


WARREN STEAM PUMP COMPANY, INC. men will make their head- 
quarters in Terre Haute, Ind., 


Warren, Massachusetts at the research and produc- 
tion center. 
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Paul Hopper has been trans- 
ferred from Washington to 
New York to manage con- 
sumer products development 
for American Cyanamid’s fine 
chemicals division. 


. B. Levy has recently joined 
the staff of the chemical engi- 
neering division of Atlantic 
Research Corp., Alexandria, 
Va. Formerly, Levy was 
senior research associate in 
the U.S. Naval Ordnance 
Lab’s explosives research 
dept., Silver Spring, Md. 


Olin M. Herner has _ been 
assigned to the position of 
chemical engineer in Commer- 
cial Solvents’ engineering de- 
partment. 


Robert B. Mesrobian has been 
named associate director of 
research, high polymer chem- 
istry, Continental Can Co., in 
the newly created central re- 
search and engineering di- 
vision. 


Robert L. Amsler has been pro- 
moted to group leader of the 
product group, in the research 
and development division of 
Chemstrand Corp. 


Robert J. Oullette, University of 
Vermont, and Arthur B. 
Larsen, Case Institute of 
Technology, were among 
seven winners of the $100 
chemistry achievement award 
sponsored by Chemical Rub- 
ber Co., Cleveland. 


George W. Struthers has ac- 
cepted an appointment as 
administrative assistant in 
the technical section of the 
Du Pont Co. plant located in 
Belle, W. Va. 


David J. Rex has been appointed 
to the newly created post of 
process engineer for the sili- 
cate, detergent calcium divi- 
sion of Diamond Alkali Co., 
Cleveland. Vance P. Ed- 
wardes has been named con- 
sultant to the soda products 
division. 


Norman O. V. Sonntag has been 
named to the research staff 
of Emery Industries, Inc., 
Cincinnati. He’ll take charge 
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Reduce your liquid handling costs! 


S ALS 
cnemic s 
a AYDROCARBON 


MECHANICAL 
SEALS 


There is no better way to cut liquid handling costs 
than with ‘‘John Crane”’ Seals. They are specially 
engineered for the Chemical Industry to provide 
these important operational savings: 


ay Eliminating loss of expensive and corrosive fluids. 

Positive sealing of toxics, thus minimizing need for 

costly exhaust equipment. 

3 Substantially reduced maintenance and the man- 
hours involved. 


Reduction of “shutdown periods” due to materially 
increased service-life expectancy over and above 
your present methods. 


Ranging from the Types 1 and 2 (for services where 
synthetic rubber is suitable) to the Type 9 (with 
sealing members made of DuPont Teflon to handle 
any industrial chemical or corrosive) ... there is a 
“John Crane’ Seal that can be adapted to your 
individual conditions. 


Your toughest problem can be 
AAMIULAULAZEE “John Crane's” next success story. 


Don't wait, call us now. Get our seal catalog..... 


2 


Crane Packing Co., 645' Oakton St., Morton Grove, 
Illinois (Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


OFFICES IW ALL PRINCIPAL CITIES 














As pioneers in the filter press field, and one of the oldest and fore- 
most manufacturers of filtration equipment, D. R. SPERRY & CO. is well 
qualified to evaluate your specific filtration requirements. 

Sperry Research has categorically filed over 60 years filtration ex- 
perience from continuous field reports and laboratory tests. Sperry 
Engineering applies filtration’s most advanced thinking in the develop- 
ment of new products and new methods for obtaining better filtration 
at lower cost. 

Working side-by-side, Sperry Research and Sperry Engineering offer 
today's best source of information and equipment for tomorrow's 
production needs. 


A complete range of 

Jstyles and sizes . . 

’ standard or — lbs 
for every filtration 
need. With center, side, 
or corner feed; open or 
closed delivery; simple 


SP ERRY Closing Devices 


Sperry offers the widest e of Clos- 

ing Devices to match your filter design 

y needs, Each engineered in its own way 

specifications. Besides to speed uction, insure safety, 
cotton and — save labor, and increase the life of the 


are furnished 
synthetics, glass and 
woven metals. 


existing presses of any make. 


Send for SPERRY CATALOG WE'LL SEE YOU New 


Compleie with charts, tables, ond dia- iN CLEVELAND Handraulic 
grams to help in the operation, moin- NOV. 27-30 Closing 
tenance and selection of filtration BOOTH 296 Device 
equipment. Write for your free copy 

of Catalog 7-E today. 


DR. SPERRY & CO. 


1A ILLINOTS 














NAMES . . 


of research in the field of 
synthetic lubricants for, jet 
and gas turbine engines. He 
had been chief chemist for 
Celanese’ chemical division. 


Neil S. Kocher, former manager 
of film manufacturing, has 
been named assistant general 
manager of the Kodak Park 
works, Eastman Kodak Co., 
Rochester, N. Y. 


Charles L. Fleming, Jr., has 
been elected a vice president 
and a director of Esso Re- 
search and Engineering Co. 
He succeeds Carl O. Tong- 
berg, who resigned recently 
to become a vice president 
and a director of Carter Oil 
Co. 


John E. McKay has been ap- 
pointed to the business devel- 
opment staff of Ralph M. 
Parsons Co., Los Angeles. 
Formerly he had been associ- 
ated with Fluor Corp. 


Wilford N. Hansen, former re- 
search assistant with the 
Ames (Iowa) lab of the . 
Atomic Energy Commission, 
has joined Atomics Inter- 
national, division of North 
American Aviation, where he 
is conducting research on 
high temperature fuel pro- 
cessing and other physical 
chemical problems. 


Marlin G. Geiger has _ been 
elected executive vice presi- 
dent in charge of the chem- 
ical group composed of the 
seven chemical divisions of 
W. R. Grace & Co. 


Milton Weiner has been ap- 
pointed to the chemical 
insulation unit of General 
Electric Co.’s materials and 
processes lab, large steam 
turbine-generator department. 


Arthur Schooley and Robert F. 
Sterbenz have joined the 
technical staff of B. F. Good- 
rich Co. at the Brecksville, 
Ohio, research center. 


Joseph C. Cameron has been 
appointed works manager of 
the Carthage, Mo., works of 
Hercules Powder Co. John 
E. Greer has been selected to 
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succeed him in his former 
position as works manager of 
the Pluto Works, Ishpeming, 
Mich. 


J. A. Anderson, Jr., has been 
promoted to research as- 
sociate, and E. W. Bowerman, 
to assistant division head in 
the research and development 
division at Humble Oil & 
Refining Co.’s Baytown, Tex., 
refinery. 


Francis T. Wadsworth 


American Oil Co., Texas City, 
Tex., has just appointed Francis 
T. Wadsworth to the position of 
assistant director of its research 
and development department. 
Wadsworth, who formerly 
headed up operations in the 
chemicals section, will now take 
charge of the department’s 
research division. 

Except for a few brief aca- 
demic leaves in 1946 and 1947, 
Wadsworth has been in the 
firm’s employ since 1942. He 
began in the exploratory re- 
search section and later was 
assigned to the chemicals divi- 
sion. He was named section 
head of the latter in 1951. 

Wadsworth completed his 
undergraduate work at Missouri 
State College and did graduate 
work at the University of 
Missouri. 


Henry E. Wessel has been 
named manager of product 
development for International 
Minerals & Chemical Corp. 
Before joining International, 
Wessel had served as manager 
of the engineering economics 
division of Midwest Research 
Institute. 


H. F, Fraser Johnstone has been 
appointed research professor 
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TOUGH ACE-ITE PLASTIC PIPE 


chemicals to 170 deg. F.. . . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 44” to 6”. 
Bulletin 80. 


on 
' 
z 
| 


VALVES 


for all-plastic piping systems 


Trouble-free plastic diaphragm 
valves . . . choice of general- 
purpose Ace-Ite, Ace Parian 
(polyethylene) or Ace Saran. 
Handles most corrosive 
chemicals and food 
ingredients. Sizes 4%” to 2”, 
50 psi. at 77 deg. F. 
Bulletins 80 and 351. 









RIGID VINYL... STRONG, 
AGE-PROOF 


Ace Rivicton is a new rigid threaded 
plastic pipe with good aging and high 
impact strength. Not affected by most 
inorganic acids and alkalis, also excellent 
for many organics. Sizes 4%” to 4”. Ask 
Jor Bulletin CE-56, 


1001 USES for ACE-FLEX Tubing 


Excellent chemical-resistant, all-purpose 
flexible plastic tubing. Sparkling clear, 
easy to clean, odorless, non-toxic, can be 
steam-sterilized. 44” to 1” ID. Bul. 66. 








Tc seasania alten eh. vlibn wad fates 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET + NEW YORK 13, N. Y. 
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of chemical engineering at 
the University of Illinois. 
Johnstone is a specialist in 
the fields of air pollution 
problems and aerosols. 


W. E. Armantrout has been 
named production § superin- 
tendant at the Mead reduction 
works of Kaiser Aluminum 
& Chemical Corp. He joined 

Kaiser in 1948 after graduat- 

ing from the University of 

Michigan. 














William S. Emerson 


William S. Emerson has joined 
American Potash & Chemical 
Corp. as manager of research 
at the firm’s Whittier, Calif., 
research laboratory. 

Formerly Emerson worked 
with Monsanto Chemical as 
assistant development director 
in St. Louis, Mo. He joined 
Monsanto in 1941 after three 
years as an instructor at the 
University of Illinois. 

Emerson graduated from 
Dartmouth College in 1934. 
Later he studied at Massachu- 
setts Institute of Technology, 
where he received a Ph. D. in 
1987. 


Clarence L. A. Wynd and Louis 
K. Eilers were elected vice 
presidents of Eastman Kodak 
Co. Wynd, a chemical engi- 
neer, is an assistant general 
manager of the firm’s Kodak 
Park works. Eilers, a chem- 
ist, is also a director of the 
Eastman Gelatine Corp., 
Kodak subsidiary. 


Alvin J. Donius was recently ap- 
pointed to the staff of the 
Tonawanda, N. Y., labs of 
Linde Air Products Co. His 
present assignment is with 
the development group. 












































Preston Parr, Jr., has been ap- 
pointed associate dean of 
students at Lehigh University. 
Parr, a graduate of Lehigh 
in 1943, has been assistant 
director of the Lehigh Insti- 
tute of Research since 1949. 


C. Howard Adams has been ap- 
pointed manager of plastic 
product development for the 
general development depart- 
ment of Monsanto’s research 
and engineering division. 


Raymond J. Burkett and Paul 
F. Murray have been added to 
the production staff of Mons- 
anto Chemical’s plastics divi- 
sion in Texas City, Tex. Elton 
I, Wade has joined the tech- 
nical service department. 


James R. Johnson has been 
named technical coordinator 
of Minnesota Mining & Mfg. 
Co.’s atomic energy program. 
From 1951 until early this 
year, he had been technical 
advisor of the ceramics sec- 
tion of Oak Ridge National 
Laboratories, Oak Ridge, 
Tenn. 


. L. Ober, retired vice presi- 
dent of Scott Paper Co., has 
been reelected president of 
the University of Maine Pulp 
& Paper Foundation. 


Hilliard D. Cook has _ been 
named lecturer and consultant 
in pulp and paper technology 
in the School of Forestry at 
North Carolina State College. 
For the past several years 
Cook has been self-employed 
as a consulting engineer. 


Henry Schiess] has been ap- 
pointed technical assistant to 
the manager of research and 
development of the industrial 
chemicals division, Olin 
Mathieson Chemical Corp. 


Arthur L. Goeschel has been 
appointed manager of the 
Santa Rosa plant of NRC 
Metals Corp. He had been 
manager of the Niagara Falls 
plant of Stauffer Chemical 
Co. 


Michael F. Coyne, president of 
California Oxygen Co., San 
Francisco, has been made 





NO SHAPE TOO SCREWY 
for ACE Rubber Linings 


and Coverings 


Most any size or shape of special process- 
ing equipment can be lined or covered 
with quality Ace hard or soft rubber .. . 
for meticulous protection against corro- 
sion, to resist abrasive wear, or to pro- 
vide electrical insulation. Ask for recom- 
mendations. 


SOS OOSO SHOES SOO SSO DSSDOSSSSSSSSOOSOOSSSAIAOSSEE® 


STOP 
VALVE 
CORROSION 


at lower cost 


There’s an Ace hard rubber, rubber- 
lined, or plastic-lined valve for 
every corrosion application. Sizes 
from 2” to 24”. Diaphragm, 

gate and check types. 

Free Bulletin CE-52 lists 

chemicals that can be 

handled. 


FOR HIGH PRESSURES 
OR BIG PIPE LINES 


Ace Rubber-Lined Steel . . . strength 
and pressures of steel plus chemical re- 
sistance of hard rubber. Excellent for 
alkalis, most inorganic acids, many or- 
ganic acids, all salts, bleaches. Sizes 14” 
to 24” and up. Bulletin CE-52. 


SOOTHE EES EEE EERE 


MINE 


ACID PAI 
ily indestructible 


Its made of a new rubber-plastic material 
that’s tough, resilient, suitable for han- 
dling most acids and alkalis. 3-gal. size. 
Easy-pour, drip-proof spout. Also 1-qt. 
and 2-qt. dippers, hard rubber bottles, 
etc. Write for name of nearest dealer. 


AMERICAN HARD RUBBER COMPANY 


93 WORTH STREET 
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WITH STANDARD 
R-S BUTTERFLY 
VALVES 


IN CATALOG 160 






Based on 20 years’ experience in process industry applica- 
tions, R-S Butterfly Valves are now standardized. All com- 
ponents for those most commonly used, in sizes from 4” to 
48”, are carried in stock, By specifying standard R-S Valves, 
you now: 


1. SAVE ON INITIAL DELIVERY — You can be 
sure of immediate service, because standard R-S Valves are 
ready for faster assembly and shipment. 


2. SPEED REPLACEMENTS -— Availability and 
faster delivery on standard R-S Valves can help you solve 
replacement problems and avoid costly, unscheduled shut- 
downs. 


3. ELIMINATE ENGINEERING — In this new Cat- 
alog 160, you get the complete dimensions, layout drawings, 
specifications and materials for all pressure ratings of R-S 
Butterfly Valves that are now standardized. Data on oper- 
ators and positioners is included. 
As new ratings are standard- 
ized, other sections will be pub- 
lished. To get a free copy and 
assure yourself of future sec- 
tions, contact your SMS repre- 
sentative or write S. Morgan 
Smith Company, York, Penna. 


sos Soy 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED ¢© TORONTO 







GATES & HOISTS 
TRASH RAKES 
ACCESSORIES 


HYDRAULIC 
TURBINES 
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director of Pacific Oxygen 
Co., Melbourne, Australia. 


Richard T. Yates, manager of 
Hercules powder’s agricul- 
tural chemicals division, na- 
val stores department, has : 
been given a special assign- 
ment to investigate new fields 
of chemistry in which the 
company is interested. 











Bruno H. Wojcik 


Olin Mathieson Chemical 
Corp. has just named Bruno H. 
Wojcik manager of research and 
development in the industrial 
chemical division. 

Wojcik came to the firm in 
1950 from Hooker Electro- 
chemical Co., Niagara Falls. 
He’s best known for his work 
in the polymerization and high- 
pressure hydrogenation fields, 
and he holds a number of 
patents on the preparation of 
organic sulfides, fluorides and 
chlorides. 

A native of Chicago, Wojcik 
received his undergraduate 
degree from the University of 
Illinois and his doctorate in 
chemistry from the University 
of Wisconsin. During World 
War II he served on the chem- 
ical staff of the Manhattan 
Project. 


W. L. Kleiber has been named 
manager of the Rochester, 
N. Y., plant of the industrial 
chemicals division of Olin 
Mathieson Chemical Corp. 


































William B. Plummer has opened 
an office in New York’s 
Lincoln Bldg. as a consultant 
in petrochemical and related 
fields. 





D. H. Francis has been ap- 
pointed director of engineer- 
ing and a member of Stepan 








Chemical’s executive com- 
mittee. William O. Ranky is 
now director of laboratories. 


Eugene P. Whitlow has been ap- 
pointed senior physical 
chemist, department of chem- 
istry and chemical engineer- 
ing, at Southwest Research 
Institute. 


Robert E. Payne has _ been 
named director of research 
for Sharples Corp., Philadel- 
phia. Payne will also serve 
as technical advisor on pro- 
duction of centrifugal equip- 
ment, 


A. Stanley Thompson, former 
chief engineer of the nuclear 
power department, Stude- 
baker-Packard Corp., has 
joined the general atomic di- 
vision of General Dynamics 
Corp. 


Malcolm M. Coston has returned 
to Swenson Evaporator Co., 
a division of Whiting Corp., 
after three years as manager 
of the process equipment divi- 
sion of Rodney Hunt Machine 
Co, 


Ferdinand G. Brickwedde, chief 
of the heat and power divi- 
sion, National Bureau of 
Standards has been named 
dean of the College of Chem- 
istry and Physics at Pennsyl- 
vania State University. 


Morris Beller has just been 
appointed to the Tonawanda, 
N. Y., labs of Linde Air 
products Co. Before coming 
to Linde, he was associated 
with Atlantic Gummed Paper 
Corp. 


Arthur F. Roche has succeeded 
A. T. Maasberg in the position 
of technical director of plas- 
tics production for Dow 
Chemical Co. Formerly he 
was Maasberg’s assistant. 


Bernard L. Evering, pioneer in 
aviation gasoline research, 
has been appointed a senior 
research associate in Stand- 
ard Oil Co. (Ind.) research 
department at Whiting, Ind. 


Thomas E. Croxson has joined 
the research and development 





Cleveland Trinidad votes for new 





WET DUST 
Collector 


Dust control atthe Cleveland Trinidad 
Paving Co., Cleveland, Ohio, is nec- 
essary for efficient operation, good 
employee and community relations 
and the salvage of valuable material. 

To achieve these ends, the company 
uses a combination of preliminary 
centrifugal collectors and secondary 
centrifugal wet collector, resulting in 


Pangborn 


How CONTROLS 


do You, 
ote? 


if you're interested in 
efficient, profitable 
plent operation, cast 
this “ballot” for addi- 
tional! information on 
Pangborn Dust Control. 
Send to Pangbern Corp. 
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a salvage of materials valued at $50 
per day. Cleveland Trinidad says, 
“This Pangborn Collector has been 
a very profitable investment. We in- 
vestigated all types of wet dust collec- 
tors and picked Pangborn’s as the 
best of the lot. We've had no trouble 
at all with this machine and will be 
delighted to recommend itto anyone.” 


DUST 


CAST YOUR BALLOT 


Please send me more information on Pangborn 
Dust Control immediately. 


| 


} 
; 





Q OF furfural 


@ Selective solvent for refining petroleum 
fractions and rosin. 


e Extractive distillation agent for hydrocarbon 
separations. 


e Chemical intermediate for making open chain 
compounds. 


@ Resin former to achieve optimum flow-cure 
properties. 
@ Reactive solvent and dispersant for many resins. 


Write for Bulletin 204 which describes the uses of Furfural. 


ts 335M The Merchandise Mart, Chicago 54, Mlinois 
phe Room 535M 120 Woll Street, New York 5, New York 
Quaker Qals Room 435M Main P. O. Box 4376, Portland 8, Oregon 


(company In the United Kingdom: imperial Chemical Industries, Ltd., 
Billingham, England 


In Europe: Quoker Oots-Graonproducten N. V., Rotterdam, 

The Netherlands; Quaker Oots (France) S. A., 3, Rue Pillet-Will, 
Paris IX, France; A/S “Ota,” Copenhagen, 5. Denmark 

in Austratia: Swift & Company, Pry., Lid., Sydney 

in Japan: F. Kanematsy & Company, ttd., Tokyo 
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division of Chemstrand as 
acting group leader of the 
Acrilan dye application group 
in Decatur, Ala. 


N. Dudley Steele has been 
promoted to the position of 
general production superin- 
tendent of carbon black for 
Godfrey L. Cabot’s southwest- 
ern division. 


A. T, Maasberg 


Technical director of plastics 
production for the past two 
years, A. T. Maasberg is now 
director of research and devel- 
opment for Dow Chemical’s 
Midland division. 

In cooperation with produc- 
tion managers and research and 
laboratory directors in the divi- 
sion, Maasberg will assist in 
the improvement of manufac- 
turing processes and product 
characteristics. He’ll also 
provide liasion with the firm’s 
director of research and the 
executive research staff. 

A Dow veteran of some 20 
years, Maasberg came to the 
company in 1936 as a chemist 
in the cellulose semiplant. That 
was just after graduation from 
Syracuse University. By 1948 he 
was research director for the 
cellulose department and, in 
1952, manager of cellulose 
products. 


Charles H. Braithwaite has been 
named laboratory section 
director of Food Machinery 
& Chemical’s Westvaco Chlor- 
Alkali research and develop- 
ment department. Before 
1951, he had been with West- 
inghouse and Shell Oil. 


Henry L. Coles, head of the 
department of chemistry and 
chemical engineering at 
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Michigan Tech since 1940, 
has resigned to accept a 
position with the Naval 
Ordnance Test Station at 
China Lake, Calif. 


Alden R. Loosli has been ap- 
pointed general manager of 
American Cyanamid’s new 
fibers division. C. W. Bendigo, 
a former editor of McGraw- 
Hill’s Textile World, has been 
named technical director. N. 
H. Marsh will manage the 
Florida Creslan plant. 


Benjamin Linsky, director of 
Detroit’s air pollution control 
board for the last five years, 
has been appointed director 
of the newly formed San 
Francisco Bay Area Pollution 
Control District. 


Thomas P. Turchan has been 
appointed assistant general 
manager, industrial chem- 
icals division, American 
Cyanamid Co. Till now he had 
handled the firm’s agricul- 
tural chemicals division. 


Ralph E. O6csper, professor 
emeritus of chemistry at the 
University of Cincinnati, has 
been named the first recipient 
of the new Dexter Chemical 
Corp. award in the history 
of chemistry. 


Daniel A. McBride and Eugene 
L. Olcott have been added to 
the staff of the chemistry 
division of Atlantic Research 
Corp. McBride will serve as 
project coordinator; Olcott 
will work mainly on metal- 
lurgical engineering prob- 
lems. 


Edward J. Mendyka and 
Michael J. Geregach have 
joined the staff of B. F. Good- 
rich research center as chem- 
ist and junior technical man, 
respectively. 


OBITU ARIES 


James J. Kerrigan, 62, until 
recently president of Merck & 
Co., Rahway, N. J., died 
September 6 after a long 
illness. At the time of his 
death he was chairman of the 
executive committee of the 
board of directors. 
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DESIGNED FOR APPLICATIONS REQUIRING EXTREME 
» IMPACT VELOCITY AND /OR CAPACITY 


The CentriMil ‘40’ is the Entoleter Division’s latest addition to its 
product line, its design incorporates .. . 


@ impact velocities in excess of 30,000 feet per minute providing 
the impact force necessary to reduce the particle size of materials 
previously unaffected by this type of equipment. 


@ the installation of motors up to 125 HP in constant speed design 
and 60 HP varidrive . . . providing capacities to meet the needs 
of the largest processing plants. 


@ stainless steel construction for special applications requiring wear 
and corrosion resistant parts . . . impact surfaces of special 
materials impervious to wear. 


Your most difficult grinding problem . . . asbestos, metallic ores, coal, 
ela ar eee tee ta ggg cay 

CentriMit ‘40’. . | send we 8 semple for processing . . and we shall 
return it for your evaluation, 


ENTOLETER DIVISION 
SAFETY INDUSTRIES, INC. 
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PROTECT YOUR COSTLY PIPING AND 
EQUIPMENT WITH R/M “TEFLON’”* 


You can buy no finer protection 
for your equipment investment. 
R/M Expansion Joints and Flex- 
ible Couplings have a unique con- 
volution design incorporating 
adequate wall strength at all 
critical points. This enables them 
to absorb greater shock and vibra- 
tion. These connections also have 
limit bolts which prevent over- 
extension. ‘“Teflon”’ is used in all 
cases because it is impervious to 


any known industrial acids and 
caustics; has no known solvent; 
has zero water absorption; and is 
unaffected by weather. 


*Du Pont trademark 





dling Equipment. 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Fiex, Vee-Square, 
Universal Plastic, and “‘versi-pak’’®; GASKET MATERIALS; “TEFLON” PRODUCTS. SEE YOUR R/M DISTRIBUTOR 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








FACTORIES: Br Conn.; Manheim, Pa.; No, Charleston, $.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind. ; 
Peteiene. 0 


ntario, Canad) 


RAYBESTOS-MANHATTAN, INC. an 8 © Asbestos Textiles + Industrial Rubber, Engineered Plastic, and Sintered 


Metel Products « Abrasive and Diamo 


« Rubber Covered Equipment « Brake Linings « Brake Blocks » Clutch 


Facings « Laundry Pads and Covers « Bowling Batis 
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Letters: 





Chemical Engineering Pays 
Sir: 

In response to Dr. Stewart’s 
question, “Does Chemical Engi- 
neering Pay?” (Sept. 1956, pp. 
192-194), I should like to join 
thousands of engineers in a re- 
sounding YES. 

As a member of the class of 
1951, I hasten to assure Dr. 
Stewart that the chemical proc- 
ess industries have done better 
by me and my classmates than to 
put us on an equal salary level 
with the graduates of the class 
of 1956. We hasten to extend to 
Dr. Stewart the same condo- 
lences that went out to the polit- 
ical poll-takers who picked Mr. 
Dewey in the 1948 presidential 
race, 

It is a disappointment to find 
a magazine of the caliber and 
prestige of Chemical Engineer- 
ing subscribing to a type of 
crystal-gazing that is so defi- 
nitely detrimental to the chem- 
ical engineering profession. I 
suggest a stricter adherence to 
the editorial policies and prin- 
ciples which have made your 
magazine the leader in required 
reading for all chemical engi- 
neers. 

ROBERT J. ForD 
Chemstrand Corp. 
Decatur, Ala. 


- Or Does It? 
Sir: 

My first impression on seeing 
Dr, Stewart’s article was the 
hope that it would draw atten- 
tion to the inequities existing in 
engineers’ salaries. I’m afraid, 
however, that on careful perusal! 
of the article I find some of the 
data upon which the author’s 
most salient conclusions are 
based to be wrong. 

Dr. Stewart’s graph (Fig. 1, 
p. 192) plotting annual income 
vs. years since first degree has 
long lengths of extrapolated 
curves for the graduating classes 
of 1948, 1946 and 1951. The only 
basis for these extrapolations is 
Dr. Stewart’s statement, “Since 
all the curves in this plot are ap- 
proximately parallel, they have 
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Pro & Con 


Cc. H, CHILTON 








Annet professional income, $1,000 
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been extrapolated on that basis 
where required.” 

However, I have plotted data 
taken from four published 
sources* for the three years in 
question (see above graph). It 
is obvious that the agreement 
among the assorted data is ex- 
cellent, and that the correlation 
curves are far removed from Dr. 
Stewart’s extrapolated ones. In 
fact, the extrapolated curves 
reach a maximum deviation 
which corresponds to a value of 
only two-thirds of the curves de- 
rived from my four sources. 

It is unfortunate that Dr. 
Stewart made these extrapola- 
tions, since his subsequent con- 
clusion that graduates of these 
Classes must wait 18 to 30 years 
to pay off their college education 
is completely in error. 

There is no doubt that many 
engineers out of school five, ten 
or more years are lagging behind 
as starting salaries rise, but the 
picture is not nearly as bleak 
as Dr. Stewart paints it. It 
would behoove those genuinely 
interested in calling attention to 
inequities in engineering pay to 


* See references at end of letter 
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New production machinery and techniques developed at 
W-S Fittings Division now assure you of prompt deliveries 
on corrosion resistant stainless steel pipe fittings. Your local 
WSS stainless steel distributor will be glad to fill your order 
from his stock. 

W-S 150 lb stainless steel fittings, types 304 and 316, re- 
sist a wide variety of corrosive services in petroleum, chem- 
ical, petrochemical, food and other process industries, They 
are also ideal for many low temperature operations because 
of their inherent toughness at sub-zero conditions. W-S 150 
lb fittings can be obtained in sizes #” to 4” in either screw- 
end or socket-welding types to meet your , 
needs, 

For detailed technical information on 
our 150 lb line, send today for Bulletin 
S-3-55. For prompt price and delivery infor- 
mation call your nearest W-S distributor. 





H.K. PORTER COMPANY, INC: 


Roselle, New Jersey 





iss, we BLENDING 


RESULTS YOU WANT 
AND NEED! 


re PATTERSON 


| Paecl 


in 6) MINUTES 


The correctly-engineered Patterson ThoroBlender delivers 
intimate, completely homogeneous blends of free- 
flowing materials in minutes—even with extreme. varia- 
tions in particle sizes and densities. Gentle, thorough 
action disperses each particle on a different path through 
the batch—protects delicate crystals and flaky materials 
‘from breakage. Let Patterson study your blending 
application and recommend the ThoroBlender suited to 
your jobs. 


The Patterson Foundry and Machine Company 
* A Sy} . i Fy pe ior 7 
East Livery y! hi 5.5.8 


¥ ” } 


on Foundry and Machine Company, (Canada) Limited 


PRO & CON... 


be armed with as many facts as 
possible before leaping. 
GERALD A. LESSELLS 
Olin Mathieson Chemical Corp. 
Brandenburg, Ky. 


*REFERENCES 


1, AIChE questionnaire, Chem. Eng. 
Prog., Jan. 1954. 

2. ACS professional and economic 
ousyey, Chem. & Hing. News, April 9, 
1 . 


3. “How Does Your Current Salary 
Stack Up?” Chem. Eng., July 1955. 

4. Industrial salary data from Los 
Alamos Scientific Lab, MIT Technology 
Review, Dec. 1963. 


Depends on the Data You Use 
Sir: 

At the time I wrote my ar- 
ticle, “Does Chemical Engineer- 
ing Pay?” Mr. Lessells’ Refer- 
ences 1, 3 and 4 were available; 
Reference 2 was not. 

BLS data used in my article 
came from surveys covering a 
large proportion of the chemical 
engineers in all sections of the 
country, in all types of jobs. 

I decided not to use the data 
of Reference 3 because cf the 
small size of the sample (140 in- 
dividuals), its limited geograph- 
ical distribution (Metropolitan 
New York) and its preponder- 
ance of replies from administra- 
tive people. 

Data of Reference 4 were ob- 
tained by questionnaires to em- 
ployers (not employees) and in- 
eluded, in all probability, onlv a 
very small number of chemical 
engineers in the very heter- 
ogeneous group sampled. There- 
fore, these data also were not 
considered comparable to the 
BLS data and were not used. 

Data of Reference 1, the 
AIChE survey, apparently did 
not line up with the BLS data. 
This was disturbing, as they 
seemed to be valid data from a 
sufficiently large and random 
sample. I decided not to use 
them on the asumption that the 
AIChE group was probably an 
“elite” sample and therefore not 
comparable to the BLS sample. 
Certainly, AIChE membership 
qualifications tend to make it an 
elite group. 

The recently published ACS 
data (Reference 2) should be 
comparable to the BLS data. 
Many (possibly all) of the BLS 
surveys were made in coopera- 
tion with the ACS. These data 
show, as brought out by Mr. 
Lessells, that my extrapolations 
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seem raa renaoam |  MUATNG EFFICIENCY 


data of the other three refer- 


ences (with the possible excep- 
tion of Reference 1) agree with N ' 
the ACS data, I consider to be USE 


fortuitous and not to be ex- 


pected. STANDARDIZED 


Revising the engineers’ in- 
come data (my Fig. 1) on the 
basis of the ACS data of April 
1956 and, from that, revising my 
graph on lifetime earnings (Fig. 


4), and again extrapolating (a 
most risky procedure, as Mr. 
Lessells points out) the earnings 
curves for the classes of 1943 
and 1951 to the break-even 
(100%) point, we get: 
Class 1943 1951 
Break-even point 
Original pre- 
diction ... 18 yr. 80 yr. 
Revised predic- 
tion 12 yr. 15 yr. 

As Mr. Lessells points out, 
this revised estimate —- still 
fraught with uncertainty — is 
considerably less bleak a pros- 
pect than was the original esti- 
mate. 

Although modified in degree, 
however, the conclusion pre- 
sented in the original article is 
still valid: As time progresses 
the median engineering grad- 
uate is in an increasingly less 
favorable economic position as 
compared with the average 
craftsman. 

Additional support for this 
point is the advertisement ap- 
pearing in the San Francisco 
Chronicle of Sept. 9, 1956, for GS tn SO 
Richmond (Calif.) rookie police- oomy — ee, steel, 
men (high school graduates, : 
good health, at least 5 ft. 10 in. 
tall) to start at $425 per month. 
This is the same figure as many trial mixing or blending jobs is provided by the Pat- 


June 1956 engineering grad- terson Unimixer. Standardized for volume production 
uates received. 





Top performance, with economy, for 90% of all indus- 


PAUL B, STEWART at lower cost to the user, the Unimixer handles all liquids 


University of California and many light pastes, with 4 different drive types. 


cantata Production assures quick deliveries. Write for the de- 


Statistics Errata tails—and let us have your mixing requirements! 


Sir: 

Several typographical errors 
and one otherwise unaccountable 
mistake were included in my 
bee eager gaan Ha The Patterson Foundry and Machine Company 
Thanks to the many interested @ A Subsidiary of Ferro Corporation & 
readers who pointed out several 
of these errors: [he Patterson Foundry and Machine Company, (Canada) Limited 

P. 168, Table II: In the third 
hypothesis, replace the minus 
sign with an equals sign. 
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ALVEY engineers are sharp-eyed when it comes to spotting 
situations where conveyors can save you money by eliminating 
man-handling. And ...they are equally skilled in designing the 
proper installation to meet the need. 







This combination: seeing the need and solving the problem, is the 
secret of ALVEY's outstanding success in engineering modern, 
money-saving in-plant transportation systems. 
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ALVEY CONVEYOR MANUFACTURING COMPANY 


9343 Olive Street Road + St. Lovis 24, Missouri 
Branch Offices in Principal Cities 236 
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P. 176, top of Column 1: Final 
value of the rank correlation co- 
efficient in the example is —0.16, 
not —0.84. This low value of the 
coefficient is not significant and 
there is no basis for assuming a 
correlation. 

P. 177, Example 4: The first 
value of y is 4.17, not 4.27. 

P. 179, Table VI: In the ex- 
pression for b in the second col- 
umn, delete the first exponent 
(square). The expression for 
s°(b,) in the third column should 
be c.8’°(Y). 


P, 180, Example 5: #, = 5.0000 
Yry 1.2400 
y 9.8947 1.9188 2, 


0.2903 x, 
y’ 89.8947 — 191.88 etc. 
Final equation: 
y’ = —101,99 + 1.92 x’, — 0.29 x, 
WILLIAM VOLK 
Hydrocarbon Research, Inc. 
Trenton, N. J. 


Pro: Linear Programming 
Sir: 

I was interested in reading 
the two articles on linear pro- 
gramming in your August issue 
(pp. 211-216). Both articles suc- 
cessfully covered a great deal of 
territory in limited space. 

One thing which I have no- 
ticed in linear programming ar- 
ticles published in technical jour- 
nals is that they all deal with 
multiproduct plants involving 
problems of blending, storage, 
shipping and the like. Probably 
this is the area in which linear 
programming has its most at- 
tractive application. 

On the other hand, I have 
been interested in the idea of ap- 
plying this technique to prob- 
lems of optimizing design or 
operations where changes in 
process variables—temperatures, 
pressures, reflux ratios, etc.—are 
involved. It is true that often 
the restrictions are not linear 
relationships, but by selecting a 
small enough range of the var- 
iables involved they can be made 
to approach linearity. 

Linear programming can thus 
be applied to situations in which 
the complexity is in the plant de- 
sign itself and so be used to sup- 
plement the familiar economic 
balance procedures employed by 
chemical engineers. 

JOHN HAPPEL 
New York University 
New York, N.Y. 
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To Seal or Not to Seal... 


Sir: 

Your September report on 
Mechanical Seals for Abrasive 
Liquids (pp. 199-210) caught 
some of the boys in the back 
room in a mellow mood—with 
the accompanying result. There 
is some question whether any 
reasoning in the usual sense 
went into it, but if we can as- 
sume it was actual cerebration, 
then they evidently reasoned 
somewhat as follows: 

In these days of the mechan- 
ical age we have iron horses, tin 
fish, cat-erpillar tractors—not to 
mention electronic brains and 
test-tube babies. Mink are even 
getting along without mink, 
dyne] substituting in mink coats, 
Author Norton really has a 
brainstorm here; why not mech- 
anical seals? 

Without further ado _ they 
shook up the concoction you see 
above. 

PULLEN M’LEGG 
Old Fashioned Chemical Co. 
Rye, N. Y. 


PAs the astute reader will rec- 
ognize, Mr. M’Legg is a spoofer. 
What really happened wos very 
simple. An overworked CE editor 
had one of those sudden brain- 
storms that come on hot summer 
days. This he communicated to 
Staff Artist Al Hansen. Al—work- 
ing in secret—put our little pet to- 
gether with pen and paste just in 
time to give the report editor the 
shock of his life. 

In a serious mood, Mr. Norton's 
pioneering report has aroused a 
lot of interest. Several readers 
have told ua they found it even 
more stimulating than our little 
pet's firewater.—ED. 
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HOT LIME 
ZEOLITE 
TREATMENT 


@Start with the simplicity of operation ... add the low 
operating costs of hot lime-zeolite softening ... all made 
possible by the outstanding high-temperature performance 
of Nalcite HCR in the zeolite softeners. Results: Zero hard- 
ness water, from virtually any raw water source, with a 
minimum of testing and control required. See your water 
treating equipment manufacturer for details on new or 
conversion hot lime-zeolite treatment for your plant... 
and for top softener efficiency, specify Nalcite HCR. 


* Reg. Trademark of The Dow Chemical Company 


NATIONAL ALUMINATE CORPORATION 
6236 West 66th Place - Chicago 38, Ilinois 
In Canada: Alchem Limited, Burlington, Ontario 
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When you use Nalcite resins, you take 
advantage of Nalco’s long and broad 
experience in water and process 
technology. 












NEW fio HANDLING 


~~ FREE- FLOWING 









Here is @ typical installation 
where this moterial 

is carried from the bin through o 
screw conveyor into the feeder 
Air from the blower forces 

the product from the rotor pocket 
inte the pipe line where 
| trovels to its fine 
collection peint 























No matter how attritionized the product, this new Prater Blow- 
Thru Feeder will feed it efficiently and quickly into any pneumatic 
system, And this new design becomes an integrated part of the 
pipe line and will feed against pressures as high as 10 PSIG... 
either positive or negative! 

One of the efficient design features of this unit is that on the 
horizontal center line of the body casing is a pressure neutralizing 
port to bring the rotor pockets to atmospheric pressure before 
filling. 

There are many other interesting and high quality production 
features. Power requirements vary according to the fineness and 












abrasiveness of the product . . . flour, salt, carbon or any other 
material. , 
Available in cast iron and bronze . . . write today. Ask for our 





new airlock catalog, the most comprehensive in the industry! 


we! =~ PRATER 


PULVERIZER COMPANY 


1517 S. 55th Court 
Cicero, Illinois 
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Richard A. Mixer 


PROTECTIVE LINING 
TEMS. PAGE 175. 


SYS- 


R. A. Mixer is a member of 
the firm of R. A. Mixer & As- 
sociates of Union, N. J. For the 
past year he has been a consult- 
ant in the corrosion field. He is 
also connected with the firms of 
Grassman & Kreh, civil engi- 
neers of Elizabeth, N. J., and 
Alexander Potter Associates, 
consulting engineers of New 
York, 

In 1947 Mixer received his BS 
in ChE from the University of 
Michigan, where he earned a 
Masters in business administra- 
tion the following year. During 
his graduate year he also took 
special courses in plastics and 
paint formulation. 


Since his graduation, he has 
worked for the plastics depart- 
ment of Rohm & Haas Co., in 
Philadelphia, and for Metalweld, 
Inc. At Metalweld he was man- 
ager of the Protective Coatings 
Division where his responsibili- 
ties included supervision of sales, 
budget, advertising and produc- 
tion. 

As a specialist on corrosion 
prevention, especially in linings, 
Mixer has developed a number 
of basic theories, as well as new 
methods for application of metal- 
lizing combined with organic 
coatings. He is a member of the 
National Association of Corro- 
sion Engineers. 


Mixer’s home is in Summit, 
N. J. He is married and has 
three daughters. Outside work- 
ing hours his interests run to 
amateur theatricals and to local 
politics. 
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S. John Oechsle, Jr. 


PROTECTIVE LINING SYS- 
TEMS. PAGE 175. 


S. J. Oechsle, Jr., is vice-presi- 
dent of Metalweld, Inc., of Phila- 
delphia, and is in charge of that 
concern’s Protective Coatings 
Division. He has been directly 
responsible for the operation of 
this division since 1953 when he 
was made general manager. His 
vice-presidency has dated since 
1956. 

Jack Oechsle was born in 
Philadelphia where he received 
his earlier education. Later he 
studied industria] engineering at 
Lehigh University. Following a 
period in the USAF where he 
received flight engineer training, 
he joined Metalweld in 1947, 
there starting with shop and field 
training and later taking over a 
sales territory. In 1950 he be- 
came sales manager of the com- 
pany. 

In his present capacity our 
author’s duties involve complete 
administrative control of the 
Protective Coatings Division, as 
well as estimating and job pro- 
cedure. He devotes part of his 
time to advertising and sales 
promotion but feels that the 
most important phases of his 
activities are those related to 
development of application pro- 
cedures for coatings, and equip- 
ment for carrying out this work, 

Oechsle is associated with pro- 
fessional groups concerned with 
equipment and corrosion protec- 
tion, and holds memberships in 
the American Welding Society 
and National Association of Cor- 
rosion Engineers. He is active 
also in trade organizations in 





All surfaces protected 
with baked enamel finish. 


$< etpei i FCS-856 





Our line of FORGED CARBON STEEL BACK-UP 
FLANGES have found wide acceptance in stainless 
and other alloy piping installations of lightwall 
pipe. (Schedules 5 & 10.) We believe the economy See further details 
effected by their use warrants your consideration. Ack for schedule 


FCS-856 


See easeaeanaeanaaaaeaesaaay 
CAMCO Products, inc., 445 State Sireet ce 
North Haven, Conn 
() Please send Flange Dimensional Slide Rule. 
0) Send literature covering complete line 
() Furnish address of area distributor 


Compony— 
Addreus iiitieeetiinnnens 


City. ee 


445 State Street 
PRODUCTS, INC. North Haven, Conn. 
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THESE FIVE INTERMEDIATES ARE COMMERCIALLY AVAILABLE IN TANK- 
CARS OR CARLOADS. THEY REPRESENT BUT A SMALL FRACTION OF 
ANTARA’S COMPLETE LINE. 

WE OFFER OUR SERVICE IN ASSISTING YOU TO SELECT THE PROPER 
INTERMEDIATE FOR YOUR PARTICULAR PROCESSING OPERATIONS. JUST 
CALL OR WRITE. 


fom Research, to Reality 
ANTARA, CHEMICALS 


xen A SALES DIVISION OF 
ig F| GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET + NEW YORK 14, NEW YORK 


SALES OFFICES, New York * Boston * Providence * Philedeiphic * Charlotte * Chettensege * Chicage 
Pertiond, Ore * Sen Francisco * Los Angeles IN CANADA Chemice! Developmenn of Conede. itd, Montres! 
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the equipment distribution and 
metallizing fields. Along non- 
professional lines, he is inter- 
ested in yachting and is a mem- 
ber of the Union League of 
Philadelphia. 


Ju Chin Chu 


UPDATE YOUR REACTOR DE- 
SIGN METHOD. PAGE 215. 


Ju Chin Chu is professor of 
chemical engineering at the Poly- 
technic Institute of Brooklyn. 
Like others who are associated 
with the proud Borough of 
Brooklyn (the Dodgers, that is), 
Dr. Chu’s activities and reputa- 
tion are not confined by any geo- 
graphical boundaries. 

Since 1946 he has been a na- 
tion-wide consultant on reactor 
design, process development and 
design, unit operations and ap- 
plied thermodynamics. 

His consulting services have 
been sought by chemical, nuclear, 
aircraft, petroleum and propel- 
lant companies. Most recently, 
he spent the summer as consult- 
ant to Argonne National Labora- 
tory at Lemont, Ill. 

Before he joined Polytechnic 
as associate professor in 1949, 
Chu was a technologist at Shell 
Chemical Corp. and assistant 
professor at Washington Univer- 
sity (St. Louis). He has been 
professor of chemical engineer- 
ing since 1955, 

Chu is a prolific author, hav- 
ing authored or co-authored 
more than 45 research papers 
and books. His professional ac- 
tivities are extensive. Presently 
he is president of the Chinese 
Institute of Engineers in this 
country, a fellow of the AAAS, 
member of AIChE, ACS, API, 
SCI (London), ASEE, Tau Beta 
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Pi, Sigma Xi and Phi Lambda 
Upsilon. 

A licensed professional engi- 
neer, Chu’s biography is listed 
in half a dozen Who’s Who’s, 
including “Who’s Who in Engi- 
neering” and “Chemical Who’s 
Who.” 

Married in 1945 to Ching 
Chen Lee, he has three sons aged 
five, eight and ten. The Chu 
family resides in Garden City, 
Long Island, N. Y. 


A. H. Younger 


CHARTS HELP SOLVE HEAT 
BALANCES. PAGE 209. 


A. H. Younger is a Canadian 
who received his early education 
in Vancouver, B. C. He attended 
the University of British Colum- 
bia where he earned his BS in 
ChE in 1945 and MS in 1946. 
At Purdue University he was 
awarded a PhD in chemical] en- 
gineering in 1951. 

Younger has devoted his time 
since 1951 to process and project 
engineering with engineering 
firms. For two years he was as- 
ciated with C. F. Braun & Co. as 
a process engineer. Then he 
joined W. M. Barnes in Toronto 
for 14 years as a project engi- 
neer. During better than two 
years with Chemical Construc- 
tion Corp., in both Toronto and 
New York, he served as both 
a process and a project engineer. 

Younger presently is assigned 
to Pacific Petroleums, Ltd., Cal- 
gary, Alberta. Right now he is 
working in home territory on 
a new gas treating and refining 
plant at Fort St. John, B. C. 

Younger is a member of the 
AIChE and is a registered pro- 
fessional engineer in the Prov- 
ince of Ontario, Canada. He and 
his wife have two small sons. 
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Acaloy 
Flangeless Case 


Helicoid Gages — 


accuracy, — 
trouble-free 
service, 

and economy 


Industry has found in the HELICOID 
Gage, the most durable and efficient 
instrument ever devised to meet 
pressure-indicating requirements. 


No Gears—No Teeth to Wear Out! 
The exclusive HELICOID Movement is a 
simple, gearless cam-and-roller design 
with no teeth to wear out. It provides 
long and trouble-free service with a 
minimum of maintenance. 


Sustained Accuracy—Longer Life 
Because of advanced design, quality 
control in manufacture, and endless 
testing, HELICOID Gages produce more 
sensitive response to pressure changes. 
Their accuracy endures—even after 
millions of cycles. 


Lowest Cost per Gage per year 

These gearless gages go on performing 
day in and day out with little or no 
maintenance. This economy, together 
with long life, adds up to the fact that 
HELICOID Gages cost less per gage per 
year than any other gage you can buy. 


Gages for vacuum and compound service. 
Pressure ranges up to 20,000 psi, 


The Helicoid Movement 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 





929-E Connecticut Avenue + Bridgeport 2, Connecticut 












when you need 


WIRE CLOTH PARTS 






















Call Cambridge 


for accurate production, fast delivery 



























Our engineers in the field and in the home office are ready to discuss 
your wire cloth fabrication problems at all times. They’! help you 
select weaves, mesh sizes and metals to meet your needs and draw 
up prints for your OK ... or, they'll start the factory working from 
your prints. Whether orders are small or large, you’re assured of 
strict adherence tospecifications by close manufacturing supervision. 


Your parts will be fabricated from any conceivable type of indus- 
trial wire cloth, selected from the complete Cambridge line. Speci- 
fications from the finest to the coarsest mesh in any metal or alloy 
are usually met from stock, assuring the speediest delivery. Indi- 
vidual loom operation and careful inspection provide the maximum 
in mesh size uniformity and mesh count accuracy. 


IF YOU BUY WIRE CLOTH IN BULK... 
You can get immediate delivery on large or small orders for the 
most frequently used types of cloth. If your needs are not in stock, 
we'll schedule our looms to get your material to you without delay. 


LET US QUOTE on your next order for fabricated parts or wire cloth in bulk. Call 
your Cambridge FIELD ENGINEER—he's listed under "Wire Cloth" In your classi- 
fied telephone book. OR, write direct for FREE CATALOG and stock list giving 
full range of wire cioth avaliable, description of facilities and metallurgical data. 































Cambridge 11, 
Maryland 


1M PRINCIPAL INDUSTRIAL CITIES 
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Raymond Meyer 


EXTRUDED GASKETS SOLVE 
HIGH-PRESSURE PROBLEMS. 
PAGE 212. 


Ray Meyer has worked with 
pressure vessels since 1951, And 
he’s seen all kinds from vessels 
used under vacuum conditions 
to some that are good for 13,000 
psi. working pressure; from 
some that are used at minus 325 
F. to others that can withstand 
1,500 F. 

After graduating from the 
Polytechnic Institute of Brook- 
lyn with a BS in mechanical en- 
gineering, Ray left his native 
New York City and joined the 
Griscom-Russell Co. at Massilon, 
Ohio, At G-R he has been con- 
cerned with sales, design, engi- 
neering and production of pres- 
sure vessels. He is a member of 
both ASME and the Society for 
Experimental Stress Analysis. 

For an engineer, Ray Meyer’s 
hobbies may seem a bit unusual. 
Some time ago he authored an 
article on bicycle brake repairing 
in Mechanix Illustrated maga- 
zine. 

However, his major leisure 
time activity is singing and tak- 
ing singing lessons. He carries a 
tenor lead for two choirs in Can- 
ton, Ohio. In addition he is busy 
organizing a choir in Massilon 
that will number from 100 to 200 
voices, 

When not using his vocal 
cords—or designing pressure 
vessels—Ray Meyer spends his 
time designing furniture and 
model railroads, with more than 
a few moments for his wife, 
Marcia, and their 11-month old 
son Kevin. 

Ray is a veteran of World 
War II and served mainly with 
the 20th Armored Div. in the 
European theater of operations. 
















= PACKING 


for every 
process need 


Bernard 8. Wright 


CAVITATING VENTURI FOR 
FLOW CONTROL. PAGE 221. 


Now a lieutenant junior grade 
in the USNR, and a gunnery of- 
ficer aboard the USS Forrestal, 
B. S. Wright was a chemical en- 
gineer in civilian life, with a 
background of research and de- 
velopment. 

After receiving his BS in ChE 
at New York University in 1949, 
Lt. Wright attended the Uni- 
versity of Delaware where he 
earned his MS, also in chemical 
engineering, early in 1951. Im- 
mediately he joined the Eclipse- 
Pioneer Division of Bendix 
Aviation Corp., at Teterboro, / RBEL-VEE 
N. J., remaining there for the : : 
next 24 years prior to his naval GENERAL PURPOSt 
enlistment. . ; PACKING 

At Bendix, Wright met and 
worked with co-author Olicker. 
In the course of their investiga- 
tions they became acquainted 
with the properties of the cavi- 
tating venturi, which is ap- 
parently unknown to most people. 
They became convinced of the 
valuable possibilities of this de- 
vice as a means for controlling 
flow irrespective of downstream 
pressure variations. 

Until he joined the USNR in 
1953, Wright’s work was in re- 
search and development on small 
liquid propelled rocket motors. 
Then in Fall 1953 he was called 
to active naval duty, took train- 
ing at Newport, and was com- i 
missioned. United States Gasket Co. 

Wright is single and, we un- Camden 1, New Jersey 
derstand, thoroughly enjoying 
his naval experiences, but is The Belmont Packing & Rubber Co, 
still anxious to resume civilian Butler & Sepviva Sts., Phila, 37, Pa, 
life and his chemical engineer- 
ing activities. When he returns, 
he will pick up his interests 
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Thirty Million B.T.U. CAPACITY 
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NIAGARA Aero HEAT EXCHANGER 


Cooling in Chemical Processes 
with Precise Control of Temperature 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. CE 


NIAGARA BLOWER COMPANY 
405 Lexington Ave. New York 17, N.Y. 


District Engineers in Principal Cities of United States and Canada 
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his honorary fraternity, Phi 
Lambda Upsilon. And he’ll also 
return to his preoccupation with 
sports, especially tennis and bas- 
ketball. His co-author describes 
him as “athletically adept.” Says 
Olicker, “He throws himself 
into a new sport with enthu- 
siasm and becomes an expert 
fast. For example, when he de- 
cided to go into the Navy he 
undertook to learn to swim. In- 
side of three weeks he’d become 
an excellent swimmer.” 


Seymour D. Olicker 


CAVITATING VENTURI FOR 
FLOW CONTROL. PAGE 221. 


Lt. Wright’s co-author, S. D. 
Olicker, is an engineer with Ben- 
dix Aviation Corp., Teterboro, 
N. J., where he specializes in 
heat transfer. Graduating in 
1939 from CCNY as a BS in 
ChE, he worked as civilian with 
the U. S. Army Corps of Engi- 
neers, later enlisting in the Air 
Force. Following training at 
Yale he was commissioned as an 
aircraft maintenance officer and 
spent some two years on Air 
Force maintenance work in In- 
dia during and immediately 
after World War II. 

At various times since his un- 
dergraduate days, Olicker has 
gone back to school, taking fur- 
ther chemical engineering at the 
University of Minnesota and 
Brooklyn Poly. He has also 
studied at Syracuse and NYU 
and at one time was interested 
in obtaining a degree in educa- 
tion. 

Since leaving the USAF, his 
principal professional connec- 
tions have been with M. W. Kel- 
logg Co. in Jersey City and, since 
1951, with Bendix. For his 
present employer he has worked 
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on rocket research and develop- 
ment and, more recently, on 
heat transfer as it relates to the 
entire environmental problem in 
high velocity aircraft. 

Married and the father of two 
children, Olicker often relaxes 
by indulging in color motion 
picture photography, and in 
music—listening, he emphasizes. 
He also enjoys constructing 
nomograms, and collecting those 
drawn by others. 


James O. Osburn 


PHYSICAL EQUILIBRIUM FOR 
EQUIPMENT DESIGN. PAGE 
223. 


Each of us yearns for that 
which he has not, 

In Iowa, where there are no 
mountains, it is logical then to 
find a mountain-climbing club 
called the Iowa Mountaineers. 
Since the mountains won’t come 
to the mountaineers, they must 
perforce go to mountains. 

Jim Osburn, just past 37 and 
associate professor of chemical 
engineering at the State Uni- 
versity of Iowa is one of the 
more active members of the 
Iowa Mountaineers. One even- 
ing this past summer he kept us 
spellbound for several hours at 
his home in Iowa City, describ- 
ing some of his adventures and 
showing some of the most beau- 
tiful color slides that we have 
ever seen. 

On a climbing excursion in 
Mexico two years ago, Jim was 
hurt in an accident on the slopes. 
It took his companions 5 hr. to 
bring him down to safety and 
medical attention. Nothing ser- 
ious, he assured me—only a 
broken leg. 

James O, Osburn took three 
chemical engineering degrees 
from the University of Mich- 


CHEMICAL ENcingeErRING—November 1956 





profits? 


ty 
/ 
ad 


‘ 
4 
et Pid 


...@ Ducon engineered recovery system 
. saves thousands of dollars 
in wallboard production. 


A leading manufacturer of wallboard experienced 

this problem, losing valuable profits in waste materials 

ie which escaped not only in hole drilling but during sizing, 

Sonuragel trimming, beveling and mortising operations. To combat 

sane We this problem Ducon engineers recommended a special 

installation which provided efficient, automatic collec- 

tion of waste materials and effected their return to 
the system for reprocessing. 

Today, many of Ducon’s maintenance-free Centri- 
fugal Air Washers help transform waste into wallboard. 
Here is another instance in which companies achieve 
greater profits from production economy, aided by 
Ducon installations. Whatever your dust control prob- 
lem, there is a Ducon unit designed to solve it. 

Send today for literature on this and other Ducon 
efficiency-engineered dust collection equipment. 





Canadian Branch: THE DUCON COMPANY of CANADA, Lid, 
275 James Street North, HAMILTON, ONTARIO 


SJUCON courany 


147 EAST SECOND STREET, MINEOLA, W.Y.-Sales Representatives in Principal Cities 
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igan, the BS in 1939, MS in 1940 
and PhD in 1944, While doing 
his graduate work he was also 
a working engineer. with the 
Werner G. Smith Co. division of 
Archer-Daniels-Midland. During 
World War II he served in the 
U.S. Navy and in 1946 joined 
the chemical engineering staff at 
the State University of Iowa. 

Jim is an active scout leader 
and gets plenty of opportunity 
to brush up on his merit badges. 
The entire Osburn family, in- 
cluding his wife Ina, two sons 
and a daughter are camping and 
climbing enthusiasts. 





Kempton H. Roll 


INSPECTING LEAD LININGS. 
PAGE 248. 


Kempton H. Roll attended Car- 
negie Institute of Technology, 
received his BS from Yale Uni- 
versity and his MS from the 
Polytechnic Institute of Brook- 
lyn. 

Long active in corrosion-con- 
trol work, his activities include 
chairman of the 1956 Conference 
of the National Association of 
Corrosion Engineers; chairman 
of the American Society for Met- 
als, N. Y. chapter; chairman of 
the N. Y. Powder Metallurgy 
Group of the American Institute 
of Mining and Metallurgical En- 
gineers; chairman of the Sub- 
committee on Metal Powder 
Plants of the Dust Explosion 
Hazards Committee of the Na- 
tional Fire Protection Assn., as 
well as memberships in SNT, 
ACS, ASTM, AIChE, SAE and 
AOA. 

At the time this article was 
written, Mr. Roll was technical 
director of the Lead Industries 
Assn. Presently he is executive 
secretary of the Metal Powder 
Assn. 
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G-B SNAP-ON 
DISTRIBUTORS 
(See ad on facing page) 


ALBUQUERQUE, Mt. States Insulation Co. 
AMARILLO, Ball Distributing & Engr. Co. 
APPLETON, J. D. Wilson Co. 
BILLINGS, Mont., L. W. Worthington 
BIRMINGHAM, Ala., Shook & Fletcher Supply 
Southern States Iron Roofing Co. 

BROOKLINE, Mass., Homans-Kohler, Inc. 
BUFFALO, Frontier Insulation & Supply Co. 
CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, . ©., Stafford Insulation Co. 
CHICAGO, E. C. Carlson Co. 
CINCINNATI, R. E. Kramig & Co. 
CLEVELAND, The Miles Materials Co. 
COLUMBIA, S. C., Southern States Iron Roofing Co. 
COLUMBUS, Santeler Brothers 
DALLAS, Insulation Supply Co., Inc. 
DAVENPORT, Republic Electric Co. 
DENVER, Gene Wright Lumber Co. 
DETROIT, Coon-DeVisser Co. 
EL PASO, insulation & Specialties Co. 
FARGO, N. D., Smith, inc. 
FT. SMITH, Ark., Gunn Distributing Co. 
FT. WAYNE, Ind., M. H. Hilt, Inc. 
FT. WORTH, The Bracken Co. 
GREENSBORO. N. C., Starr Davis Co., Inc. 
HOUSTON, Precision Insulation Co 
INDIANAPOLIS, Central Supply Co. 
IRON MOUNTAIN, Mich., Champion, Inc. 
JACKSON, Miss., Machinery Sales & Service Co., Inc. 
JOPLIN, Mo., Joplin Cement Co 
KANSAS cry, Kelley Asbestos Co. 
LITTLE ROCK, Gunn Distributing Co. 
LOS ANGELES, Western Fibrous Glass Products 

+. Plant Insulation Co 
LOUISVILLE, General Insulation & Roofing Co. 
MADISON, Wis., J. D. Wilson Co. 
MEMPHIS, John A. Denie’s Sons Co. 
MIAMI, Southern States Iron Roofing Co 
MILWAUKEE, J. D. Wilson Co. 
NASHVILLE, Southern States Iron Roofing Co. 
NEW HAVEN, Conn., insulation Supply Co. 
NEW ORLEANS, Eagie Asbestos & Packing 
NEW YORK, Eastern Steam specienty Co. 
OKLAHOMA CITY, Ball Distributing & Engineering Co. 
OMAHA, Cardinal Supply & Mfg. Co. 
PHILADELPHIA, John F. Scanian, Inc 
PITTSBURGH, D. J. Kennedy Co. 
PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 
RALEIGH, N. C., Southern States Iron Roofing Co 
RICHMOND, Va., Southern States Iron Roofing Co. 
ROCKFORD, tli., Mott Brothers Co. 
SALT LAKE CITY, Bullough Asbestos Supply Co. 
SAN ANTONIO, The Bracken Co. 
SAN DIEGO, Western Fibrous Giass Products 
SAN FRANCISCO, Western Fibrous Glass Products 
SAVANNAH, Ga., Southern States Iron Roofing 
SCHENECTADY, N. Y., Jon Tree Sales & Supply Co 
SEATTLE, Western Fibrous Giass Products 
ST. Louis, A. G. Brauer Supply Co. 
ST. PAUL, Asbestos Products, Inc. 
SYRACUSE, WN. Y., Industrial Supply Co 
TAMPA, Fla. 4 Roofing & Art Metal Works, Inc. 
TALLAHASSEE, a., Capital Refrigeration & Supply 
TULSA, Okia., Ball Distributing & Engr. Co 
WASHINGTON, Walter E. Caffipbell Co., Inc 
WICHITA, Jamar-Oilmen Construction Co. 
VANCOUVER, B. C., Fleck Brothers Limited 
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Hf a cinch if— SNAP-ON... 
“the lact word" in pipe inculation 


. . » because only this unique one-piece pipe 
insulation molded of fine glass fibers can be 
handled and applied with such ease and with- 
out fear of damage. Other advantages: 


®@ Highest thermal efficiency of any in- 
sulation for cold or hot piping up to 350°. 


@ Lowest applied cost — just open the 
seam and it snaps on the pipe. Easy to 
cut for the insulation of fittings. 


' @ Lighter .. . tougher... cleaner... 
permanent. 


® Available in 3-ft. or 6-ft. sections, plain 
or jacketed, in sizes up to 33”. 


Stocks of Snap-On available through a nation- 
wide network of distributors. See adjoining 
column for name of your local distributor. 


"Trademark Reg. 


GUSTIN BACON 
Mlansfatticring Company 


GUSTIN 
Thermal and 
acoustical insulations Pipe couplings and fittings 
BACON 


252 W. 10TH ST., KANSAS CITY, MO. 


“@— See Adjoining Column for Local Snap-On Distributor 
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COMPLETE RANGE 


Dynaclone and Con- 
tinuous-Automatic 
for continuous operation 


Standard Dust Filters for 
intermittent operation 
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Designers and Manufacturers of: Dust 


Control Systems, Blast Cleaning Equip- 
ment, Tumbling Mills, Industrial Ovens. 
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4771 TRAIN AVENUE © CLEVELAND 1, OHIO 
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Polyethylene 


POLYETHYLENE. By 
R. A. V. Raff and J. B. 
Allison. Interscience Pub- 
lishers, New York. 551 
pages. $16. 


As the authors of this latest 
addition to the “High Polymers” 
series point out, they were faced 
with the advisability of postpon- 
ing their writing of a volume on 
polyethylene because of constant 
developments in a highly com- 
petitive field which might make 
part of their text obsolete and/or 
incomplete before it even went 
to press. 

Their decision to go ahead, 
nonetheless, was indeed a wise 
one, For here we have the first 
organized form of the vast polye- 
thylene literature—a comprehen- 
sive account of the chemistry 
and technology of a polymer 
which consistently makes chemi- 
cal headlines. 

The book opens with a brief 
chapter on historical develop- 
ment—starting with von Pech- 
mann’s isolation of polyethylene 
(1898) from decomposed dia- 
zomethane solution and continu- 
ing on through such reactions as 
Fischer-Tropsch synthesis, re- 
duction of polyvinyl chloride and 
the more recent high-pressure 
and low-pressure polymerization 
techniques, 

Next comes a discussion of 
ethylene monomer—its addition 
reactions, chemical and physical 
properties, manufacture, separa- 
tion and recovery, purification 
and testing. 

The three most detailed chap- 
ters, as one might expect, deal 
with the polymer—particularly 
methods of polymerization (cata- 
lysts, inhibitors, etc.), molecular 
structure (crystallinity, molec- 
ular weight, chain branching, 
etc.), properties (e.g. solubility, 
permeability, density, specific 
heat, high-density and low-molec- 
ular-weight polys). 

In addition, there are chapters 
on modified polyethylenes, anal- 
ysis and testing of polyethylenes, 
processing and handling, uses 
and applications. 

In a statistical summary, the 
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EDITED BY R. K. GITLIN 


authors discuss production and 
consumption (from 1938 through 
1954) and list foreign as well as 
domestic producers. Considering 
the constant influx of entrants 
into the field of polyethylene 
processing, the latter is remark- 
ably complete. 

True, adequate treatment of 
more recent developments—par- 
ticularly the new low-tempera- 
ture and low-pressure process— 
ig lacking in this volume. But 
this is understandable. These 
new techniques are just begin- 
ning to operate here and abroad. 

Despite this inadequacy, the 
book is a fine contribution to 
high polymer literature. It 
should prove a valuable aid, 
background text and reference 
for polyethylene producers, fab- 
ricators and everyone working in 
the field.—RkKG 


Titanium 


TITANIUM. By A. D. 
McQuillan and M. K. Mc- 
Quillan. Academic Press 
Inc., New York. 466 
pages. $10, 


Reviewed by A. E. New- 
kirk 

Volume 4 of the “Metallurgy 
of Rarer Metals” provides a 
thorough and well-written sum- 
mary of both the art and science 
of titanium metallurgy. The au- 
thors, who work at the Uni- 
versity of Birmingham and 
Imperial Chemical Industries, re- 
spectively, bring to their task 
both the university and indus- 
trial viewpoint. The result: A 
summary of information about 
this rapidly advancing field that 
meets fully the objectives of the 
series—to provide a _ readable 
reference useful to the student, 
technologist and research 
worker. 

The book opens with a brief 
chapter on the history and occur- 
rence of titanium, followed by a 
more detailed chapter on its re- 
covery from ores. Particular 
emphasis is given to the prepa- 
ration and reduction of titanium 
tetrachloride. And the authors 
have been careful to point out 
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. .. about worm gear speed reducers. You've 
got to compare size with load capacity for the 
whole picture. Inside a Cone-Drive speed re- 
ducer you'll find the double-enveloping worm 
gear design that makes it the most efficient 
right-angle speed reducer available. 


Take the standard 3” center distance unit 
above for example. Here are its Class I Service 
Ratings with a 5:1 reduction: 
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1.24 | 2.21 | 3.08 | 4.89 | 5.61 | 6.34 





L2h } 22) | 308 | 4.20 | 4.62 | 5.10 | 6. 
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That's a lot of capacity for a unit that occu- 
pies less floor space than this magazine page. 
But it’s typical of Cone-Drive speed reducers 
and gearsets. Complete details on this model in 
Bulletin 600-C. Other units to 800 HP and 
ratios to 4900:1. 


Dave 
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the disadvantages of present 
methods and to suggest modifica- 
tions. Rounding out the picture 
on preparation are excellent de- 
scriptions of the iodide process 
for titanium purification, melt- 
ing and casting. 

The rest of the book is devoted 
to information on the properties 
of titanium and its alloys. An 
extensive chapter reviews cur- 
rent information on fabrication 
and joining. Other chapters deal 
with physical properties, me- 
chanical properties, heat treat- 
ment and mechanical properties 
of titanium-rich alloys, deforma- 
tion mechanisms and textures, 
transformations in titanium and 
its alloys. 

The chapter on the constitu- 
tion of titanium alloys contains 
a good description of problems 
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Coming... 


A quick and convenient ref- 
erence for scientists, engi- 
neers, teachers and stu- 
dents will be a multivolume 
compendium of _ scientific 
and technological knowledge 
called “The McGraw-Hill En- 
cyclopedia of Science and 












































Technology.” 
hs nh 1on, Bt 7 ; To be completed in about 
Jor cost, simplified jer fon, ow vernity three years, the encyclopedia 
© Please write for Bulletin No. 710.58 1. will be made up of several 
bib Wi hn sal . =| thousand alphabetically ar- 









ranged and cross-indexed ar- 
ticles, written by acknowl- 
edged authorities in science 
and engineering. 

William H. Crouse will act 
as overall editor. Thirty con- 
sulting editors will select 
some 2,000 top specialists to 
write the articles. And a staff 
of 20 will then assemble and 
copy-edit all contributions, 
prepare the index, arrange 
cross references and gener- 
ally do everything necessary 
to convert the contributions 
into 7,000 illustrated, over- 
size pages—probably bound 
in 10 volumes. 

Through periodic article re- 
visions and annual publica- 
tion of “The McGraw-Hill 
Yearbook in Science and 
Technology,” the encyclo- 
pedia will be kept up to date. 
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arising in constitutional studies 
of these systems as well as a sec- 
tion on the determination of 
phase boundaries. Thirty-eight 
binary systems are described, 
many with constitutional dia- 
grams. And a tabulation is given 
of the partial studies of ternary 
systems which have been re- 
ported. Titanium metallography 
is described in a separate chap- 
ter. 

Reaction of gases with tita- 
nium, the all-important problem 
which must be taken into ac- 
count in all stages of the metal’s 
preparation and use, is discussed 
with particular reference to 
oxygen, nitrogen and hydrogen. 
Also included is a review of tita- 
nium’s behavior in aqueous so- 
lutions and towards common cor- 
rosive agents. 

This volume is well printed 
and contains many excellent il- 
lustrations. The authors have 
succeeded in their aim of pre- 
senting a full account of the 
basic properties of titanium 
metal and its alloys as well as 
discussing the principles of all 
aspects of its industrial prepara- 
tion and processing. 


Briefly Noted 


ASTM STANDARD ON RUBBER PROD- 
ucts (WITH RELATED INFOR- 
MATION). 746 pages. $5.75. 
American Society for Testing 
Materials, 1916 Race St., Phila- 
delphia 3, Pa. Contains, in their 
latest forms, 158 standards—$91 
test methods, 38 specs, 23 recom 
mended procedures, 6 definitions. 
Included are processibility tests, 
chemical and physical tests for 
vulcanized rubber, aging and 
weather testing, low-tempera- 
ture tests. Also standards for 
packing and gasket materials, 
hose and belting, tape, electrical 
protective equipment, rubber- 
coated fabrics, insulated wire and 
cable, ete. Standards for latex 
foam, sponge and expanded cel- 
lular rubber, rubber adhesives, 
rubber latex and non-rigid plas- 
tics are also to be found. 


NUCLEAR METALLURGY. Vol, 3, 54 
pages. $3.75. American Insti- 
tute of Mining, Metallurgical and 
Petroleum Engineers, Inc., 29 
W. 39th St., New York 18, N. Y. 
Deals with effects of irradiation 
of metals in atomic reactors. In- 
cluded are articles on theory and 
mechanism of radiation effects in 
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DESIGNERS 


...if YOU 
are interested 


in MORE than 


“just a job” 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 

and experience, to 

Mr. T. J. Donovan 
Engineering Department 


#t¢ v 5. eat.orf 


Better Things for Better Living 
through Chemistry 


To a designer who 
seriously wants to grow 
in his field, 

Du Pont Offers Real 
Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification. 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields. 


Progress and promotion 
are commensurate with 
ability and performance. 


Comprehensive and varied 
training programs to 
develop both technical and 
administrative abilities. 


Promotion-from-within. 
This, plus continuous 
Company growth, assures 
both excellent advancement 
opportunities and stability. 


Progressive benefit 
programs provide 
immediate and long-term 
security — majority 
company: paid. 


APPLY NOW to fill one 
of these immediate 
openings for: 


PROCESS DESIGNERS 


PROCESS 
EQUIPMENT DESIGNERS 


HEATING & VENTILATIN 
DESIGNERS 


MECHANICAL DESIGNERS 
MACHINE DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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Tanks of Beetle Bonate” 
beat the corrosion bug-a-boo! 





The 20,000 gallon Beetle Bonate plastic tank shown, 
for example, has stored spent sulphuric acid for over 
three years without a trace of corrosion! Lightweight, 
nonconductive, temperature-resistant tanks built by 
Beetle have proven to be tops at beating the costly 
chemical corrosion bug-a-boo. 


Backed by 12 years of experience in reinforced resins, 
Beetle can manufacture maintenance-free Bonate 
tanks, hoods, covers and piping to any specifications 
of size, shape or polymer composition. 

Literature fully describing Beetle and Beetle Bonate 
chemical storage equipment is yours free. Engineer- 


ing consultation is available without obligation. 
*Reg. Trade Mark 


BEETLE PLASTICS 





145 GLOBE STREET + FALL RIVER * MASSACHUSETTS 
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metals, irradiation effects in 
physical metallurgical processes, 
irradiation effects in reactor ma- 
terials. 


OXIDATION RESISTANT  SILICON- 
ALUMINUM STEELS. Special Re- 
port No. 2. By E. A. Brandes. 
40 pages. $1.50. Fulmer Re- 
search Institute, Ltd., Stoke 
Poges, Buckinghamshire, Eng- 
land. Deals with the determina- 
tion and comparison of oxidation 
resistance and mechanical prop- 
erties of both silicon and silicon- 

aluminum steels. 


CLASSIFICATION OF Rocks. By Rus- 
sell B. Travis. $1. Dept. of Pub- 
ications, Colorado School of 
Mines, Golden, Colo. Designed to 
prevent confusion resulting from 
varied methods of rock nomen- 
clature. Author names rocks on 
basis of visible features, using 
terms and conventions generally 
accepted at present. Included are 
full instructions for naming 
rocks (igneous, sedimentary or 
metamorphic), three complete 
reference charts, 66 photographs. 
For both amateur and profes- 
sional geologists. 





Wuy D-C? 32 pages. Direct Cur- 
rent Motor and Generator Dept., 
General Electric Co., Erie, Pa. 
Non-promotional booklet on ad- 
vantages of d.c., particularly 
with advances in automation. 
Covers d.c. — production and 
profit, d.c. drives and automation, 
where d.c. is being used, applica- 
tion areas for d.c. drives. 


ORGANIZATION OF THE FEDERAL 
GOVERNMENT FOR SCIENTIFIC AC- 
TIVITIES. 349 pages. $1.75. Su- 
perintendent of Documents, U.S. 
Government Printing Office, 
Washington 25, D. C. Guide to 
complex of scientific activities of 
38 federal departments and agen- 
cies. First such report in nine 
years to separately describe each 
of the government’s hundreds of 
scientific units. Units whose ac- 
tivities and functions are de- 
scribed are engaged in the con- 
duct, planning or administration 
of research and development; ex- 
pansion of research and develop- 
ment plant facilities; testing, 
evaluation and standardization; 
training of scientific manpower; 
dissemination of scientific infor- 
mation; collection of general pur- 
pose statistics in natural and 
social sciences. 


FISHER/TAG MANUAL FOR INSPEC- 
TORS OF PETROLEUM. 200 pages. 
$1.75. Fisher Scientific Co., 331 
Fisher Bldg., Pittsburgh 19, Pa. 

Contains condensed versions of 




























37 test methods most used by field 
men in petroleum industry, most 
important gravity and viscosity 
tables, number of other refer- 
ence and conversion tables. 42- 
gallon petroleum barrel, now 
standard in the U. S., has been 
added to table of conversion fac- 
tors. 


1956 SUPPLEMENT TO BRITISH 
CHEMICALS AND THEIR MANUPAC- 
TURERS. 35 pages. Association 
of British Chemical Manufac- 
turers, Cecil Chambers, 86 
Strand, London, W.C. 2, Eng- 
land. Annual supplement to bi- 
ennial directory, latest of which 
was published in 1955. Provides 
additions and changes in list of 
products produced in the last 
year. 


RECENT DEVELOPMENTS IN LABORA- 
TORY TECHNIQUE AND MEASURING 
AND CONTROL PRACTICE. 359 
pages. DM 33.70 (DECHEMA 
members), DM 42.15 (non-mem- 
bers). DECHEMA Deutsche 
Gesellachaft fur chemisches Ap- 
paratewesen, Frankfurt am 
Main. No. 332-362, Vol. 27, in 
Dechema — Monograph Series. 
Contains full text of 31 discus- 
sion lectures delivered in connec- 
tion with the First Congress of 
European Federation of Chemi- 
cal Engineering and the ACHE- 
MA XI Chemical Apparatus and 
Equipment Congress and Exhi- 
bition held in 1955. Includes 
information on laboratory 
technique—analytical balances, 
extraction methods, chromato- 
graphy, mass’ spectrometers; 
measuring and control practice— 
flow measurement and indication, 
pressure and measuring trans- 
formers, gas analysis with infra- 
red rays, etc. 


RECENT DEVELOPMENT IN OPERAT- 
ING AND MATERIAL TECHNIQUE. 
400 pages. DM 36.75 (DECH- 
EMA members), DM 45.95 (non- 
members). DECHEMA Deutsche 
Gesellschaft fur chemisches Ap- 
paratewesen, Frankfurt am 
Main. No. 363-391, Vol. 28, in 
the Dechema-Monograph series. 
Contains text of 29 lectures de- 
livered in connection with the 
First Congress of European Fed- 
eration of Chemical Engineering 
and the ACHEMA XI. Discusses 
operating technique—current in 
electrolysis, problems in heat 
exchange with plate apparatus 
with boiling two-component mix- 
tures and in distillation plant, ex- 
traction practice, filtration ques- 
tions and answers, high-vacuum 
technique; material technique— 
alloy steel castings, synthetics, 
synthetics reinforced with glass 
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CHEMICAL & POWER PRODUCTS, INC.— 


The Original Fabricators of Teflon Packings and Gaskets 










The very latest in 
Package Type Plants 
Producing 
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AIR DUO DRYER 
LIQUID NITROGEN PUMP 
—— LIQUID OXYGEN PUMP 


With the introduction of our latest, improved design Package 
Type Generating Plants, production of high purity Oxygen and 
Nitrogen simultaneously increases production 60% over the 
production of Oxygen alone, plus a corresponding reduction in 
the cost of manufacture. Due to its compact design, a minimum 
of floor space is required and streamlined panel assembly in- 
sures instant visibility of all control gauges. Stock sizes from 
1500 to 10,000 cu. ft. per hour. Larger and smaller sizes avail- 
able. 99.99% Argon available on large size plants. 


We invite your inquiry. 


INDEPENDENT E see cae CoMPANY. Inc. 
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fiber; nuclear technique—devel- 
opment of apparatus and equip- 
ment in connection with nuclear 


operations. 


Woop PRESERVATION 
1955. By Gordon D. Merrick. 32 
pages. American Wood-Preserv- 
ers’ Association, 839 Seventeenth 
St., N. W., Washington 6, D. C. 
Figures represent output of 317 
wood preserving plants of which 
319 were pressure treating 
plants, 78 non-pressure, 20 
equipped for both pressure and 
non-pressure processes. 


COMPILATION OF BRAKE FLUID 
Laws. 36 pages (loose-leaf). 
$3.50. Chemical Specialties Man- 
ufacturere Association. 50 E. 
fist St., New York 17, N. Y. 
Nation-wide summary of state 
government regulations pertain- 
ing to brake fluids. For guid- 
ance of those serving the auto- 
mobile, truck and bus fields. Will 
be revised periodically to keep 
purchasers abreast of changing 
state laws. 


REVIEW OF THE AIR Force Ma- 
TERIALS RESEARCH AND DEVELOP- 
MENT PROGRAM. By Mary M. 
Sokas. 137 pages. $3.50. Office 
of Technical Services, U. S. 
Dept. of Commerce, Washington 
25, D. C. Contains abstracts of 
205 reports of research conducted 
under the Air Force’s materials 
research and development pro- 
gram from July 1, 1954 to June 
30, 1955. Includes information 
on research in adhesives, metal- 


lurgy, analysis and measure- 
ment, biochemistry, textiles, 
petroleum products, plastics, 


packaging, protective treatment, 
rubber. 


AEC ResearcH Reports Price List 
No. 26. Office of Technical Serv- 
ices, U. S. Dept. of Commerce, 
Washington 25, D. C. New, free 
price list of AEC unclassified re- 
search reports. Cumulative list- 
ing of more than 3,000 AEC 
reports contains 1,034 items ac- 
quired since January 1, 1956. 
Price lists are issued semiannu 
ally. Next list will be available 
in February, 1957. 


J, 8. GOVERNMENT RESEARCH RE- 
PoRTS. $6/yr. (subscription). 
Superintendent of Documents, 
U. S. Government Printing Of- 
fice, Washington 25, D. C. 
Monthly publication which lists 
new research reports as soon as 
they are released by AEC. Also 
describes reports from the army, 
navy, air force and other govern- 
ment agencies available to the 
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ASTM STANDARDS ON ENGINE AN- 
TIFREBZES. 52 pages. $1.50. b>, 9/4), (4 | 
American Society for Testing + / iF Operations a 


Materials, 1916 Race St., Phila- 
delphia 3, Pa. Contains 11 stand- 
ards—9 test methods and 2 spec- 
ifications—dealing with methods 
for sampling, determining freez- 
ing points, physical~ testing, 
chemical testing, specifications 
for a hydrometer-thermometer 
field tester and thermometers. 
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by P. L. Magill, F. R. Holden, C. 
Ackley. McGraw-Hill. $15. 


APPLIED ELECTRICAL MEASURE- i . Specify 
MENTS. By I. F. Kinnard. Wiley. I lM } I | Il 


$15. 

CHEMISTRY OF THE COORDINATION 
Compounps. Edited by J. C. (99333. udlow- aylor 
Bailer, Jr. Reinhold. $18.50. : FF :3 

COAL-MINING. By I. C. F. Statham. EERE EEE EEETTE i 
Philosophical Library. $15. EEE EEEFEEEE EEE Pe AL. 4 ae od ekg || 

Compact HEAT EXCHANGERS. By ; EEE EB: PPEREEE 
W. M. Kays and A. L. London. EEEEEEEEE EEE : :3 & SCREEN 
National Press. $5. : 

DICTIONARY OF PHOTOGRAPHY. Ed- 
ited by A. L. M. Sowerby. Philo- 
sophical Library. $10. 

INTERNATOINAL DICTIONARY OF 
PHYSICS AND ELECTRONICS. Van 
Nostrand. $20. 

LATEX—-NATURAL AND SYNTHETIC. 
By P. G. Cook. Reinhold. $3.50. 

MAGNETOCHEMISTRY. 2nd ed. By 
P. W. Selwood. Interscience. 
$11.50. 

PERSPECTIVES IN ORGANIC CHEMIS- 
TRY. Edited by A. Todd. Inter- 
science, $7.50. 

POLYETHYLENE. High Polymers, 
Vol. XI. By R. A. V. Raff and 
J. B. Allison. Interscience. $16. 

Process CHEMISTRY. Progress in 
Nuclear Energy. Edited by F. R. 
Bruce, J. M. Fletcher, H. H. Hy- 
man, J. J. Katz. McGraw-Hill. 
$12. 


ROCKET PROPULSION ELEMENTS. 
2nd ed. By G. P. Sutton. Wiley. LUDLOW-SAYLOR WIRE CLOTH COMPANY 
$10.25. 613 South Newstead Avenue + 4%. Louis 10, Me. 


STeRIc EFFECTS IN ORGANIC CHEM- an C Sales Offices. Birmingham, 1727 Sixth Ave. North; Chicago, 5807 W 
IstRY. Edited by M. 8S. Newman. Diversey, Pittsburgh, Union Trust Building; Houston, 1213 Capitol 
Ave. « West Coast; Star Wire Screen & iron, Works, inc, 7515 San 
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what? all these 


Gavap-0 sockets to 


drive just one size nut ? 


yes — AND HERE'S WHY: Every *%-inch socket 


shown here solves a particular industrial nut-running prob- 
lem. Snap-on makes this variety of 34-inch hex wrench 
sockets and many more sizes and styles to give you just 
the one you need to match the job you have to do. Standard 
length, bolt clearance length, magnetic, Flexockets, power, 
power-impact and thin-wall types let you choose the socket 
to do your job faster and more efficiently, with less breakage. 


ASK YOUR Snap-on MAN — If you have a production 


or maintenance problem involving special socket design or 
application, or any other question on tools, talk it over with 
your Snap-on man. He is a specialist who devotes all his 
time to industrial application of Snap-on tools. Write us or 
call your nearest Snap-on branch. Free catalog of industrial 
wrenches and hand tools is yours for the asking. 





; A “rT 
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SNAP-ON TOOLS CORPORATION 


8106-K 28th Avenve * Kenosha, Wisconsin 


*Snap-on is the trademark of Snap-on Tools Corporation. 
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THIS MONTH’S 


Firms in 





NEW NAMES 


Escambia Bay Chemical Corp. 
has changed its name to Es- 
cambia Chemical Corp. 


Sharples Corp. of California has 
changed its name to Sharples 
Corp., western division. 


American Brass Co. has changed 
the name of its Waterbury 
brass goods division to the 
fabricated metal goods di- 
vision. 


NEW REPRESENTATIVES 


Hills McCanna Co., Chicago, has 
appointed Rittelmeyer & Co. 
sales representative for chem- 
ical metering and proportion- 
ing pumps and force feed 
lubricators in Georgia and 
eastern Tennessee. 


Pennsylvania Salt Mfg. Co. has 
appointed Contract Engineer- 
ing Co., Denver, as its agent 
for corrosion resistant prod- 
ucts in Arizona, New Mexico, 
Colorado, Wyoming and west 
Texas. 


High Voltage Engineering Corp., 
Cambridge, Mass., has added 
the Leybold organization, 
Koln-Bayental, Germany, to 
its foreign representatives. 


Fort Worth Steel & Machinery 
Co., Fort Worth, Tex., has 
appointed Consolidated Sales 
Co., Mt. Pulaski, Ill., as a dis- 
tributor for its mechanical 
power transmission and ma- 
terials handling equipment. 


American Gilsonite Co. has 
appointed Allied Asphalt & 
Mineral Corp. its distributor 
of all less carload sales of 
Barber gilsonite formerly 
supplied by American Gilson- 
ite from its Barber, N. J., 
warehouse. 


Ohio Injector Co. has granted 
U. 8. and Canadian distrib- 
utorship of its lubricated plug 
valves to the American Meter 
Co. 
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the News 





EDITED BY F. ARNE 


Powell Duffryn Carbon Prod- 
ucts Ltd., Hayes, England, has 
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appointed Delanium Graphite 
Co., Elizabeth, N. J., exclusive 
distributor in North America 
for its graphite block type 
heat exchanger. 


NEW FACILITIES 


Borden Co. has acquired Pioneer 
Latex & Chemical Co., Middle- 
sex, N. J. 


National Carbon Co. plans to 
build a plant near Lawrence- 
burg, Tenn., to make 12 mil- 
lion Ib./yr. of carbon prod- 
ucts. 


Ultra Chemical Works, Inc., has 
started construction of a 
$500,000 plant in Chicago. 


Lehigh Portland Cement Co. has 
started construction of a 2- 
million-bbl./yr., $20-million 
cement plant in Miami, Fla. 


Denver Chemical Mfg. Co., New 
York, has purchased Hand 
Medicine Co. from Smith, 
Kline & French. 


Lithium Corp. of America has 
acquired a 40% share in a 
new undertaking to exploit 
lithium ore resources near 
Pontevedra, Spain. 


Farbwerke Hoechst A. G. of 
Frankfurt, Germany, in con- 
junction with Electro-Quim- 
ica de Felix 8S. A., Barcelona, 
Spain, are building a poly- 
vinyl acetate plant in Barce- 
lona. It will have an initial 
capacity of 1,400 tons/yr. of 
PVA in dispersion in addi- 
tion to polyvinyl acetate sol- 
ids and polyvinyl] alcohol. 


Koppers Co. has opened a new 
development laboratory for 
its chemical division to tailor 
make products of research to 
meet specific needs of cus- 
tomers. 


Hooker Electrochemical Co. 
plans to build a $2-million 
central research laboratory at 
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Corrosion Can’t K. O. 
This Centrifugal Pump! 


More than 
108 different 
combinations 


Speeds, 
1750 to 3500 rpm 


Capacities 
to 600 gpm 


Heads to 300 feet 


it’s an AMPCO — and it’s 
engineered to combat velocity 
erosion and corrosion 


Impellers and fittings are made fror: aluminum 
bronze or other workable alloys that resist the action 
of corrosive, abrasive media — instead of from 
commercial, tin-lead bronzes. 

Impellers and volute shapes are designed to 
reduce internal turbulence and liquid-metal 
boundary velocities. 

When process conditions change, you can alter 
your Ampco Pump to satisfy new requirements, easily 
and inexpensively. Ampco application engineers can 
suggest more than 108 pump combinations possible 
by interchanging stock components. A distributor 
near you has Ampco Centrifugal Pumps in stock 
at no premium price. Write us for his name. 


AMPCO METAL, INC. 
Dept. CE-11, Milwavkee, Wis. © West Coast Plant: Burbank, Collif, 
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H & is the ideal 


ECK VALVE 
tanks and other vessels 












When used with tanks (as shown here), dry 
cans, retorts and pressure vessels of all kinds, 
the DURABLA Check Valve Unit is the lowest 
cost, high-quality valve you can buy. 

LOW COST—The cost is low because all 
you buy are the working parts. The vessel wall 
acts as the valve body. 


HIGH QUALITY—Made of stainless steel, 
these valves will handle practically any liquid, 
gas or air—at all temperatures and pressures. 


They will operate in any position. 


DURABLA Check Valves are available in 
seven standard line sizes, from 4%” to 2”. Ask 
your distributor for complete information or 
write us direct for bulletin CE-116. once 
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DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, WN. Y. 


& Visit ovr exhibit Booth 385, National Power Show, 
New York Coliseum, November 26 to 30 
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FIRMS... 


Grand Island near Niagara oy 
Falls. 





General Petroleum Cerp. has 
completed negotiations to buy 
mineral interests in Ventura . 

County Calif., of Santa Paula 
y Saticoy Oil Co., San Fran- 
cisco. 















Baldwin-Lima-Hamilton Corp. 
has opened a $3-million plant 
at Waltham, Mass., to house 
its entire electronics and in- 
strumentation division under 
one roof, 











Libbey-Owens-Ford Glass Co. 
has started up new facilities 
in Toledo and Ottawa which 
increase its capacity for mak- 
ing polished plate glass by 
conventional methods 50%. 











Allied Chemical & Dye Corp. has 
opened a branch office in 
Akron for its National Ani- 

line Div. 







Phillips Petroleum Co. is build- 
ing a new laboratory at its 
Woods Cross refinery near 
Salt Lake City. 















Canadian Oil Refineries, Ltd., is 
spending $3 million at its 
Sarnia, Ont., plant to increase 
its output of octane motor 
fuel and produce benzene, 
toluene and xylene for chem- 
ical use. 























U. S. Rubber Co. is spending 
$235,000 on a new sales 
branch and warehouse in 
Omaha, Neb. 














Union Oil is building a platinum 
catalyst reformer-Unifiner in- 
stallation at its Los Angeles 
refinery nearly identical to 
one at its Oleum, Calif., plant 
where the reformer has capac- 

ity of 14,500 bbl./day, Uni- 

finer capacity: 15,750 bbl./ 
day. 












Territory Enterprises is adding 
to its acid-making capacity at 
Rum Jungle, Australia, to 
allow for a substantial in- 
crease in the refining of 
uranium ore. 













Canadian government has 
awarded a contract to AMF 
Atomics (Canada), Ltd., to 





produce nuclear fuel elements 
for its experimental atomic 
reactors. AMF will build a 
plant at Port Hope, Ont., to 
produce the fuel elements. 


Johns-Manville Corp. will build 
a Transite asbestos-cement 
pipe plant at Denison, Tex. 


Levinthal Electronic Products, 
Inc., is building facilities in 
Palo Alto, Calif., for research 
on high-power microwave 
equipment for radar, data 
transmission, missile guid- 
ance. 


Goodyear Tire & Rubber Co. has 
opened a new tire and tube 
manufacturing plant near 
Valencia, Venezuela. 


Rem-Cru Titanium, Inc., has ac- 
quired 262 acres in Beaver 
County, Pa., for possible fu- 
ture construction of a new re- 
search laboratory and admin- 
istration offices. 


U. S. Borax & Chemical Corp., 
has started construction of a 
laboratory at Anaheim, Calif., 
which will conduct research 
for three divisions of the cor- 
poration: Pacific Coast Borax 
Co., U. S. Potash Co., and 20 
Mule Team Products. 


Du Pont Co. will build a $2-mil- 
lion radiation physics labora- 
tory at its experimental sta- 
tion in Wilmington, Del. 


Standard Oil Co. of Texas is 
about to begin construction 
on a 27,000-bbl./day, $5-mil- 
lion catalytic cracking unit in 
El Paso. 


American-Marietta Co. has ac- 
quired Dragon Cement Co. 
which operates plants in 
Northampton, Pa., and Thom- 
aston, Me. 


United Carbon Co. and Shell 
Petroleum Co. plan to build 
a carbon black plant in Mel- 
bourne, Australia. 


American Oil Co. has put a $35- 
million refinery on stream in 
Yorktown, Va. 


Stein, Hall & Co. have expanded 
facilities in Long Island City, 
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ACCURATE. 
~CONTROLLED,. 





D nod 


LUBRICATION 


The New 82-V vacuum pumping unit “with dry 
sight feed," an exciusive Manzel development 
will end your liquid sight feed problems. 

Install them on any existing Manzel lubricator 
Now — more accurate than ever. . . it will pey 
you to get complete detailed information on 
this dependable, field-proven Manzel unit. 


WRITE FOR 
COMPLETE 


324 BABCOCK STREET . BUFFALO 10,NEW YORK 
_A DisriAdirrr on AHiarudasllia \naAusLnrsith S104 













LEAD 





METAL RSE ae oe 
THAT 

HEALS 
ITSELF! 










In contact with many highly corrosive chemicals, in- 
cluding chromic, sulfuric, sulfurous and phosphoric 
acids, lead reacts instantly to form an adherent and 
insoluble surface film. No matter how often this skin 
is damaged, it re-forms automatically to give full pro- 
tection against corrosion. Lead alone among metals 
and synthetic materials, has this inherent ability to 
heal itself immediately. 













For piping, fittings and lining of chemical equip- 
ment, lead has other definite advantages. It is 
relatively inexpensive, extremely durable, pliable and 
malleable. It is easily salvaged and the scrap value of 
lead is usually a high percentage of its original cost. 










Federated Research conducts a constant study of 
lead and its applications. Federated sales engineers 
can give the best possible technical help in solving 
your corrosive-handling or storing problems. 









Write for Federated's Lead Handbook for the 
Chemical Process Industries. Or call any of our 12 
plants and 23 sales offices if you have an immediate 
chemical corrosion problem. 


eee ae 









DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, WN. Y. 
in Canada; Federated Metals Canada, tid., Toronto and Montreal 









Aluminum, Anodes, Bobbitts, Brass, Bronze, Die Costing Metals, Lead, Lead Products, Magnesium, Solders, Type Metals, Zinc Dust 
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FIRMS... 


N. Y., to increase by 50% the 
company’s production of for- 
mulation of galacto-mannan 
colloids used in paper mill 
applications. 


Internuclear Co. of Clayton, Mo., 
has been awarded an AEC 
contract to operate a special 
nuclear reactor to produce 
gamma rays for preserving 
food. Production capacity 
may be as high as 1,000 tons/ 
month. 


Riverside Cement Co. will com- 
plete a $3.5-million plant in 
Los Angeles next summer 
which will increase its pro- 
duction capacity 50%. 


Volunteer Portland Cement Co. 
plans to build a $3- to $4-mil- 
lion addition to its plant in 
Knoxville, Tenn. Production 
capacity will be increased 
40% to 3 million bbl./yr. 


Sherwin-Williams Co. has estab- 
lished two new overseas li- 
censees for the manufacture 
of a full line of paints in 
Colombia and Spain. Sherwin- 
Williams de Colombia is com- 
pleting a $500,000 facility at 
Fontibon. A $1-million plant 
has recently started up in 
Barcelona, Spain. 


Texas Co. has acquired the Trin- 
idad Oil Co., formerly under 
British ownership. 


New Indria Mining & Chemical 
Co., Indria, Calif., has pur- 
chased Beaver’ Petroleum 
Corp. and the Laan-Tex Oil 
Corp. 


Britalta Petroleum Ltd. of Cal- 
gary, Alberta, has acquired 
Wilshire Oil Co. of Texas. 


Sinclair Research Laboratories, 
Harvey, IIl., has started build- 
ing a special laboratory for 
studies on the effect of atomic 
radiation on petroleum proc- 
esses and products. 


National Cylinder Gas Co. has 
started construction of a 
plant in Newport, Tenn., to 
produce chemicals for use in 
cosmetics, automotive fin- 
ishes, pharmaceuticals and 
plastics. 
















American Cyanamid Co. has 


Measure 
opened a new plant for liquid 


alum production at Plymouth, 
John W. Bolton & Sons, manu- , 
facturers of machinery and 


stock preparation equipment, 
have started building a pulp 
and paper research center in 
Lawrence, Mass. 


Crown Zellerbach Corp. plans to 
build a $4-million multi-wall 
bag plant at Bogalusa, La. 


Allied Chemical International 
Corp. has formed a new 
branch office in Mexico City, 
Mexico. 


Montana Sulphur & Chemical 
Co., Billings, Mont., has 
started up a $500,000 plant to 
turn out 40 long tons of high- 
grade sulfur daily. 


Dow Chemical of Canada, Ltd., 
has opened a sales office in 
Calgary, Alberta. 


Prairie Pipe Mfg. Co. plans to 
start up a plant in Regina, 
Sask., next April to produce 
75,000 tons/yr. of steel pipe 
for collection, transmission 


and distribution of natural 
gas and collection and distri- « 
bution of oil. with 


Treesdale Laboratories, Mars, 


Ey 
Pa., has bought the Pitts- D i t M t Sg 
burgh Metals Purifying Co., isp acemen e er 
Pittsburgh, Pa., which pro- 
duces exothermic compounds 


and fluxes for the metals in- 
dustry. 


Now you can apply the extreme accuracy of Niagara Meters to the 
measurement of corrosive liquids. Niagara Chemical Meters of Type 
316 stainless steel offer good resistance to corrosion and can be used to 
measure caustic soda, most acids, fruit juices and similar liquids. 
Available in sizes 3 to 110 G.P.M. or in intermittent use up to 160 
G.P.M. Niagara Chemical Meters are also available for automatic 
liquid measurement and liquid flow control in hazardous or non- 
hazardous atmospheres. 


Seamless Rubber Co., New 
Haven, Conn., has acquired 
the Kraloy Plastic Pipe Co., 
Los Angeles. 


Spencer Chemical Co. will com- If you have corrosive liquid metering problems, let us help you, 
plete a $120,000 expansion of Mail coupon today. 
its formaldehyde production 
facilities in Chicago early 


en BUFFALO 


Canadian Industries, Ltd., is 
building a plant in the Seven 
Islands area, Que., to make METER co. 
blasting agents. It will be 
completed early in 1957. 2891 Main Street 


BUFFALO 14, NEW YORK 


Please send me information on the complete j 
line of Niagara Meters. 


Liquid 

Flow g.p.m. 
Name 
Company 
Address 


Chesebrough-Pond’s, Inc., has 
purchased Seeck & Kade, Inc., 
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They needed pumping pressure 


You can have capacity... 


You can meet an exceptionally wide 
range of pumping needs with just 
two types of Goulds pumps. 


For volume pumping—33 sizes of 
the Fig. 3405 single-stage, double- 
suction = provide capacities up 
to 6400 GPM, heads up to 425 ft. 
For great pressure—5 sizes of the 
Fig. 3305 two-stage pump provide 
heads up to 1000 ft., capacities to 
1200 GPM. 
All these extra features are stand- 
ard on both groups: 
1. Bearing housings sealed against 
dust and moisture. 


Goulds Fig. 3405 single-stage pump. 


or both 


2. Renewable stuffing box bushings. 

3. Die-formed stuffing box packing. 

4. Cowl-type glands for use with 
quenching fluids. 

5. Corrosion resistant gland bolts. 

6. Stainless steel impeller rings. 

7. Teflon water seal rings. 

Because so many parts on these 
pumps are interchangeable—you 
can cut parts inventory in two or 
better. 

For further information write for 
Bulletin 721.6 on the Fig. 3405; 
Bulletin 722.6 on the Fig. 3305. 


Goulds Fig. 3305 two-stage pump. 


SALES OFFICES: Atianta - Boston 
Chicago + Houston » New York 
Philadelphia + Pittsburgh + Tulsa 





FIRMS .. . 


makers of Pertussin cough 
syrup. 


A. C. Horn Co. of Texas plans to 
build a plant in Houston to 
make paints and construction 
and building maintenance ma- 
terials. 


American Oil Co. is building a 
second large, 21,000-bbl./day 
Ultraformer at its Texas City, 
Tex., refinery. 


A. E. Staley Mfg. Co. has opened 
a New York office to handle 
refined oil sales in the metro- 
politan area. 


Minneapolis-Honeywell Regula- 
tor Co. has brought a plant in 
Boston to house its transistor 
division which is scheduled 
for transfer from Minne- 
apolis. 


Reeves Bros., New York textile 
manufacturer, has acquired 
the Vi-Plax Corp., Beverly, 
N. J., and the Garrison Co., 
South Plainfield, N. J., both 
extruders of plastic materials. 


Steel Co. of Wales has started 
up a $3-million, 100-ton/day 
tonnage oxygen plant at its 
Abbey works. 


Central Farmers Fertilizer Co., 
Chicago, will commence con- 
struction in the spring of 
1957 on its $10-million phos- 
phate mine, electric furnace 
and dicalcium phosphate 
plant at Georgetown, Idaho. 


Forest Products has 
started construction of a 
425-ton/day, $38.5-million 
bleached sulfate mill on Van- 
couver Island. 


B. C. 


B. F. Goodrich Canada Ltd. is 
making a $400,000 addition to 
its plant at Kitchener, Ont., to 
double output of rubber lined 
tanks and rubber covered 
rolls. 


Chemagro Corp., New York, will 
build a $2-million plant in 
Kansas City to manufacture 
agricultural chemicals. 


Ideal Cement Co. has incorpo- 
rated a Canadian subsidiary, 
Ideal Cement Co., Ltd., with 
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headquarters at Vancouver, 
B. C. 


Flintkote Co. has started con- 
struction of a $1-million plant 
in North Judson, Ind., which 
will increase by more than 
50% its production of fire- 
proof building material used 
for ceilings, interior sheath- 
ing and structural insulation. 


Sequoia Process Corp., manu- 
facturer of plastic-insulated 
wire and cable at Redwood 
City, Calif., has opened an 
eastern sales division at New- 
ark, N. J. 


Dow Chemical Co. has com- 
pleted a new $200,000 acry- 
lonitrile purification unit at 
Midland, Mich. 


Carbide & Carbon Chemicals Co. 
is expanding its facilities for 
the production of hydroxy- 
ethyl cellulose at Niagara 
Falls. 


Minnesota Mining & Mfg. Co. 
has bought Zenith Plastics 
Co., Gardena, Calif. 


Mellon Institute has established 
a department of radiation re- 
search to carry on a major re- 
search effort in the field of 
peaceful atomic energy appli- 
cations. 


Harry Miller Corp. has in- 
creased production at its Phil- 
adelphia plant of chemical 
products, oils and greases 
used by the metalworking, 
paper, plastic and other in- 
dustries. 


Foote Mineral Co. has started a 
$500,000 program at its Kings 
Mountain, Tenn., plant to im- 
prove plant efficiencies and 
enlarge office, laboratory and 
shop facilities. 


General Latex & Chemical 
Corp., Cambridge, Mass., has 
opened a plant at Brampton, 
Ont. 


Denver General Hospital is es- 
tablishing a poison control 
center to help doctors in giv- 
ing emergency treatment to 
poison victims. Thousands of 
industrial, household and 
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YOURS FOR MOST ANY 
GATE VALVE SERVICE 


4 Darling Victaulic end gate valves are made in 

accordance with free mer Nera to fit standard 
Victaulic couplings... just one of the many vari- 
ous types of ends sored by Darling to meet your 
specific installation requirements, 


HE Darling fully revolving, double disc, parallel seat 
principle situplifies gate valve operation and cuts 
maintenance and replacement costs. 

Darling offers this type of gate valve in sizes and alloys 
for practically any service you can name. 

Regularly available in iron body, cast steel, rubber lined 
iron body, all bronze and special alloys .. . for ordinary 
and unusual services. Made with various type ends to meet 
your particular installation needs, 

Write for complete information on Darling Gate Valves 
, +. the valves that give you the most 
dependable, maintenance-free valve 


service you've ever had, DAR 








DARLING VALVE & MANUFACTURING CO. | 
Williamsport 3, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 





BUILT-IN ENDURANCE 


KEEPS YOUR PUMPING COSTS DOWN! 


STURDY PIN-AND-RUBBER 
BUSHING COUPLING for 
flexibility and strength to carry 


These are a few of the "Q” Factor* design and construction details that 
mean money-saving efficiency, long life and low-cost maintenance when 
these “Buffalo” Double Suction Pumps are on your water jobs, Write for 
Bulletin 955-R for the full story of this better pumping value. 


*The "Q” Factor — the built-in Quality which provides 


trouble-free satisfaction and long life. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 
501 Broadway Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 








FIRMS... 


pharmaceutical compounds 
which are poisonous will be 
recorded with their antidotes 
in a master file system. 


American Hospital Supply 
Corp., Evanston, Ill., has ac- 
quired Dade Reagents, Inc., 
Miami, Fla. 


B. T. Babbitt, Inc., manufac- 
turer of household cleaning 
products, has acquired Chem- 
icals, Inc., of San Francisco 
which makes similar products. 


Warner - Chilcott Laboratories 
have inaugurated a division 
of veterinary medicine which 
will market several new com- 
pany-developed drugs. 


Du Pont Co. plans to build a $2- 
million radiation physics lab- 
oratory in Wilmington. 


UBS Chemical Corp., Cam- 
bridge, Mass., has just started 
up a $400,000 extension of its 
polymer emulsion plant. 


Monsanto Chemical Co. has 
added to its production capac- 
ity for fortified rosin size 
used in paper production with 
a new manufacturing facility 
at Fieldsboro, N. J. 


Goodyear Tire & Rubber Co. has 
opened a new $80,000 rubber 
development laboratory in 
Akron. 


Denney Logging Co. Ltd. of Cali- 
fornia will build a $1.5-mil- 
lion plywood mill at Fort 
Fitzgerald, Alberta. 


Andean Cement Co. expects to 
put a $4.1-million, 83,000-ton/ 
yr. cement plant into opera- 
tion by the end of next year 
in Tarma, Peru. 


American Aniline Products, 
Inc., plans to build a new 
metropolitan sales office and 
laboratory at Paterson, N. J. 


Rockwell Mfg. Co. has opened a 
gas meter research and devel- 
opment laboratory in DuBois, 
Pa. 


Portland Cement Assn. has 
opened a new regional office 
in Los Angeles and new dis- 
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trict offices in Baltimore, 
Trenton, Portland, Me., and 
Louisville. 


Humble Oil & Refining Co. will 
install a new fluid catalytic 
cracking unit with a design 
capacity of 55,000 bbl./day 
total feed at its Baytown, 
Tex., refinery. 


American Machine & Metals, 
Inc., has acquired Filtration 
Engineers, Inc., Newark, N. J., 
manufacturers of continuous 
rotary vacuum filters. 


Tennessee River Pulp & Paper 
Co. will build a new kraft pulp 
and paper mill near Sheffield, 
Ala. To be completed late in 
1959, it will have an annual 
capacity of 200,000 tons of 
linerboard and corrugating 
medium. 


Republic Steel Corp. has an- 
nounced an $8-million pro- 
gram for boosting its titanium 
melting, preparation, forging 
and laboratory facilities at 
Canton and Massillon, Ohio. 


University of Colorado, Boulder, 
Colo., plans a new $2-million 
engineering building, a $1.9- 
million chemistry building 
and a $518,000 addition to its 
physics building. 


NEW LOCATIONS 


Dust Suppression & Engineer- 
ing Co., manufacturers of wet 
type dust collectors, has 
moved its office to 120 South 
Broadway, Lake Orion, Mich. 


Western Gold & Platinum Co. 
has moved to Belmont, Calif. 


U. S. Radium Corp. has moved 
its general offices to Morris- 
town, N. J. 


Lincoln’ T. Work, consulting 
engineer, has moved to 36 
West 44th St., New York. 


International Rustproof Corp. 
of Cleveland has moved to 
1575 Merwin Ave. 


Carbide & Carbon Chemicals 
Co. has moved its textile fibers 
department to 100 East 42nd 


| peas 


TUAPERATURE 
RECORDING... 


Newly designed, Model’’1000” 

Auto-Lite Recorder gives per- 

manent proof of temperature 

behavior. @ 6” clear poomine 

chart; various standard ran 

from minus 40°F.to plus 550 F. 

@ 3 standard types; choice of 

24-hr. or 7-day cycle: @ Elec- 

tric or mechanical chart drive. 

@ With capillary tubing for 

remote reading. Priced from 

$49.50. 

Send for new catalog describ- 
ing many styles of Auto-Lite Model “1000 
temperature Recorders and In- — 
dicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
NEW YORK * CHICAGO * SARNIA, ONTARIO 








ea in MICHIGAN’S NEW 


SAVE MONEY and radically different 
"FABRICATED PROPELLERS ! 


NOW, for the first time in history, you can 
obtain “fabricated” propellers so accurately 
balanced and pitched they will do a perfect 
job of mixing, blending, stirring, pumping or 
aerating in any application requiring relatively 
low horsepower and not over 1750 RPM, Our 
very specialized, recently developed process 
of fabricating these wheels results in real cost- 
savings, considerably lower prices to our cus- 
tomers and far quicker deliveries. They are 
available in all standard sizes from 6” thru 
24” diameters, right and left turning . . . in 
stainless steel polished to a “Dairy Finish” and 
1010 Steel. If you are using wheels in these 
categories by all means investigate the new 
MICHIGAN FABRICATED PROPELLERS. 
It’s bound to pay you big dividends in time 
and money savings. Write for your free copy 
of our new INDUSTRIAL PROPELLERS 
CATALOG, 


MICHIGAN WHEEL CO. 


GRAND RAPIDS 3, MICH. 
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‘See, Dave, this is the water 
distribution system Pritchard uses... 


“Sounds good! Aren't those distributors different?” 


“... and there are plenty of advantages to it.” 


“What kind of advantages, Al?” 


“This redwood box flume is closed in so that no air- 
borne dirt and debris can fall into the system and 
clog up the water flow. See how the system is under 
the eliminators?” 


“Under or over—what's the difference?” 


“Algae! One of the worst enemies a cooling tower 
can have! Put water and sunlight together and 
ou've got trouble—even with good water treatment. 
ere, we have no sunlight reaching the water, so we 
have less algae, less maintenance and less treatment 
of the cooling water.” 
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“Yes. They're down-spray gravity type. And they're 
self-cleaning. Notice how the orifice and splash site 
are in permanent alignment. Just one more thing! 
Notice how Pritchard has provided a handy, remova- 
ble plug at the end of each lateral for easy inspection 
or flushing of the entire system.” 


“Looks like this Pritchard tower is going to give us 
many years of good service.” 


“Yes, it looks that way to me, too!” 


J. F. PRITCHARD & CO. OF CALIFORNIA 
4625 Roanoke Parkway, Kansas City 12, Mo. 
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“See, Dave, 
this is the 
water 
distribution 
system 
Pritchard 


uses...” 


The closed distribution 
system is just one more 
reason to choose Pritchard 
Cooling Towers 

















The Pritchard cooling tower distri- 
bution system is superior in design 
and performance. Just look at these 
features and judge for yourself! 


1. Closed Clear All Heart redwood 
box flume, low pressure type, 
corrosion-free, long-lasting. 

2. All members designed and se- 
curely bolted and fastened to 
withstand hydraulic heads well in 
excess of design needs. 

Patented water distributors — in- 
corporating integrally cast orifices 
and splash plates. 

Distribution system designed to 
maintain dirt and debris in turbu- 
lent flow, keeping the system 
clean. 

5. Removable flume covers and plugs 
at ends of all laterals for easy 
inspection and flushing. 

Pritchard industrial cooling towers 

meet or exceed new Cooling Tower 

Institute standards. 


WRITE FOR 

PRITCHARD 

COOLING TOWER 
BROCHURE! 

Write today on your 
company letterhead for your 
complimentary copy! 


4 
(NOUSTAYS 40 PHO 


_f s¥. Pritchard «co. 





OF CALIFORNIA 


A DiVIGION OF J. F. PRITCHARD &@ CO. 


Dept 545, 4625 Roanoke Parkway 
Kansas City 12, Mo. 


COOLING TOwtes e Gee @ AM TREATING GeuUlPMENT 
PEPRESENTAT (VES (NM PRINCIPAL CITIES FROM COAST TO COAST 
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FIRMS ... 


St., New York. However, mail 
should still be addressed to 
30 East 42nd St. 


Gtandard Scientific Supply Corp. 
has moved to 808 Broadway, 
New York. 


Food Machinery & Chemical 
Corp. has moved the commer- 
cial development activities of 
its Westvaco chlor-alkali di- 
vision to South Charleston, 
W. Va. 


Petroleum Chemicals, Inc., has 
moved its office to 806 Perdido 
St.,“New Orleans. 


Boyco Ltd. has moved its offices 
and plant to 40-11 23rd St., 
Long Island City, N. Y. 


NEW COMPANIES 


Montrose Mexicana §S. A. has 
been formed in Mexico to 
produce chlorine, caustic soda, 
monochlorobenzene, chloral 
and DDT at a plant to be 
built in Irapauto. Montrose 
Chemical Corp. of California 
will be part owner. 


Fireye Controls Co., Ltd., has 
been formed in London to 
manufacture combustion safe- 
guards and control systems at 
a plant in Croydon, England. 


Amoco Chemicals Cerp. has 
been formed via the consoli- 
dation of three chemical sub- 
sidiaries of Standard Oil 
(Ind.) : Hidalgo Chemical Co., 
Pan American Chemical Corp., 
Indoil Chemical Co. 


Harshaw Chemicals Ltd. has 
been established as a wholly- 
owned English subsidiary of 
Harshaw Chemical Co., Cleve- 
land. 


Panellit Service Corp., a new 
subsidiary of Panellit, Inc., 
will take over the activities 
of the parent company’s in- 
strument services division. 


Magcobar de Venezuela, C. Z., 
a new Latin American affili- 
ate of the Magnet Cove 
Barium Corp. will mine, proc- 
ess and distribute the parent 
company’s line of oilwell 
drilling mud additives. 





simple? 


¥ ” 
ss. 7 


t. 
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| : 


fabricates it 


and cheaper! 
r blue print 


t prompt estimate 


LITTLEFORD BROS, INC 





A MESSAGE TO AMERICAN INDUSTRY © FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Be Done 
About It? 


There is no easy or quick way to overcome the 
shortage of scientists and engineers that has 
become a threat to our national security and 
economic progress. The solution can come 
only through diligent efforts extending over sev- 
eral years to bring the supply of technically 
trained people into balance with our needs. 
Meanwhile, the pressure of the shortage can be re- 
lieved if industry, government and education make 
better use of the limited number of scientists and 
engineers now available. 

Earlier editorials in this series have discussed the 
dimensions of the shortage of technical manpower, its 
meaning for our national security and our economic 
well-being and the causes of the shortage. This final 
editorial will survey some of the measures that can be 
taken to overcome the shortage. Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to offer the best hope 
of an answer to this serious national problem. 


Soviet Methods Not For U. S. 


It is clear that no crash program, inspired by 
panie and designed indiseriminately to drive 
hordes of high schvol students into science and 
engineering, is suitable for the United States. 
Even if we adopted Soviet methods of channeling « 
large portion of our brightest young people into 
technical fields, it would be at least four years before 
results appeared in the volume of college graduates. 
And such an approach would do no credit to the 
American way of life. 

Any crash program, whether it involved totalitarian 
methods or simply overselling the advantages of tech- 
nical careers, would be objectionable for other rea. 
sons as well. It would jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them to other fields for which they are better 
equipped. And, if carried too far, it might even result 
in the overcrowding that was feared prematurely a 
few years ago. 
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The most important problems for the long 
run, as the preceding editorial in this series 
indicated, are in the area of education. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
financial reasons or because of lack of interest, Also, 
it must improve the quality of high school prepara- 
tion in science and mathematics and, above all, relieve 
the critical shortage of teachers. 


Basic Needs in Education 


Substantial increases in salaries of teachers 
in most of the nation’s school systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering. Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have placed great strain on even the most devoted 
teachers. There has been a sharp drop in the number 
of new graduates trained to teach science and math- 
ematics, and of this smaller number many have de- 
cided not to follow careers in teaching. 

Raising teachers’ salaries to more realistic levels 
must be primarily the job of local school districts, 
aided by state governments. If, in face of rapid in- 
creases in school enrollments, local and state resources 
prove insufficient, then federal aid will have to be con- 
sidered. Higher teachers’ salaries, however financed. 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa- 
tional system is in danger. 

At the college level also, financial aid is needed to 
provide scholarships for promising students and to 
increase faculty salaries. (An earlier series of edi- 
torials dealt more fully with these problems, and busi- 
ness aid to higher educational institutions has been 
mounting at a gratifying rate.) 

But not all the educational problems related 
to the shortage of scientists and engineers can 
be solved with muney. Science and mathematics 
have steadily been de-emphasized as more youngsters 
have gone to high school for terminal education rather 
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How business is helping 
to relieve the shortage of 
technical manpower 


Summary of a 
Survey by McGraw-Hill Correspondents 


Sponsoring summer study programs for high 
school teachers 

Arranging cooperative work-and-study programs 
for students 

Sponsoring college fellowships and scholarships 
in science and engineering 

Paying tuition of employees taking science and 
engineering courses 

Keeping college faculties abreast of new develop- 
ments in industry 

Hiring high school science teachers for summer 
and part-time work 

Giving old, but usable, laboratory equipment 
to schools 

Cooperating in high school science exhibits 

Sponsoring regional science fairs 

Sending speakers and training aids to schools 

Opening plants for student tours 

Analyzing jobs to relieve engineers and scientists 
of routine work 


The McGraw-Hill Department of Economics 
will be glad to hear of any other ways busi- 
ness is helping relieve the shortage. 











than for college preparation. This de-emphasis must 
be reversed. 

Techniques of instruction, furthermore, can stand 
improvement at all levels of education, Professor E. P. 
Northrup of the University of Chicago observes: “In 
the past fifty years . . . there has been a revolutionary 
change in the character of mathematics, yet not a 
trace of this change is to be found in the curricula 
of all but a handful of secondary schools throughout 
the country.” Colleges and universities may have to 
examine old fetishes about light teaching loads and 
small classes in order to make more efficient use of 
their faculties, 


What Industry Can Do 


Industry has the immediate problem of 
better utilization of available technical man- 
power and the long-range responsibility of 
helping increase our resources of trained peo- 
ple. Frantic recruiting practices and reckless 
bidding up of starting salaries—financed largely 
by government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of incentives for experienced scien- 
tists and engineers, who too often must look to 
sales or executive positions for adequate finan- 
cial recognition. 
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Industry in many instances could make more efh- 
cient use of engineers and scientists by shifting work 
to technicians, clerical personnel and even machines. 
One company found that 15% of the time of an en« 
gineering design group was spent on routine jobs 
and that this valuable time could be saved by adding 
a technician and a clerical worker to the group. 

Other potential sources of technical manpower 
could be tapped more extensively to relieve the short- 
age. Very few women have entered what has been 
traditionally a man’s world. Negroes are only slowly 
gaining educational and employment opportunities 
in technical fields. And many experienced older men 
can still give useful service. 


A Good Beginning 


Much is being accomplished already in efforts to 
attract more young people into scientific and en- 
gineering careers. A summary of some of the things 
business is doing is presented above. Other notable 
contributions are being made by such organizations 
as the professional engineering and scientific societies 
(especially through their manpower commissions), 
the National Science Foundation, the National Re- 
search Council, the National Education Association, 
the National Merit Scholarship Foundation and the 
Thomas Alva Edison Foundation, 

Results are beginning to appear in rising enroll- 
ments in engineering schools and technical institutes, 
Between 1951 and last year, according to McGraw- 
Hill’s annual survey of technical institutes, enroll- 
ments in these schools rose from 46,000 to a record 
67,000. Engineering enrollments rose in the same 
period from 166,000 to 243,000. A rising tide of 
graduates is already being made available to Ameri- 
can industry. 

This is a good beginning. But only with wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten- 
sified efforts on the part of business, govern- 
ment and education to relieve the shortage can 
we hope to overcome this threat to our national 
security and economic well-being. 





This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of important nationwide developments 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text, 
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McGRAW-HILL PUBLISHING COMPANY, INC. 














NEED A KING-SIZE BASKETBALL? 


This one is a spherical] reactor operating at 650 psi and 850°. Graver ingenuity 
and skill fabricated the carbon steel outer shell, lined it first with 6’ of gunite, 
then with Type 321 stainless steel interior and fittings. For precision-built pressure 
vessels in alloys or carbon steel, call on Graver. 


GRAVER TANK & MFG. Co., INC. 


EAST CHICAGO, INDIANA © NEW YORK © PHILADELPHIA © EDGE MOOR, DELAWARE 
PITTSBURGH © DETROIT © CHICAGO ¢ TULSA © SANDS SPRINGS, OKLAHOMA 
HOUSTON ° LOS ANGELES ° FONTANA, CALIFORNIA . SAN FRANCISCO 
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SPECIFICATIONS... Closing time: 0.1 second 


Leakage: 0 Volume flow: over 40,000 s.c.f.m. 


Inlet pressure: over 3,000 psig 
Temp. range: + 400° F. to —300° F 
Size: inlet dia. 2” — outlet dia. 8” — length 18” 
Downstream pressure regulated up to 300 psig 
Pressure regulation maintained, within 1% of setting 
Downstream pressure programmed with timing motor 
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AiResearch valves 
solve special 


Petroleum Industry Applications 
Chemical Industry Applications 
Rocketry Applications 

Nuclear Energy Applications 


Recent scientific and engineering advances have multiplied 
the needs for valves and controls with critical operating 
characteristics. 

AiResearch has fifteen years of experience in the engi- 
neering and fabrication of specialized valves of all types. 
We can solve problems which include the handling of liquid 
nitrogen, liquid oxygen and pressurized helium under 
rigorous extremes of heat, cold and other environmental 
conditions. The valve illustrated, developed for a rocketry 
application, is an example of our capabilities in this field. 

If you have a problem involving specialized valves, we 
invite you to contact us 


ae 
AiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California 


DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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The Reader Ie Bose 


or...How ABC Helps You Run The Magazine Business 


Readers who pay for magazines are ‘always ripe for new ideas, new informa- 
tion, new trends and new technological developments. By giving or with- 
holding their subscription money, reader-customers vote for or against 
editors and publishers. Counting these “votes” is the important job of the 
Audit Bureau of Circulations — the watchdog of the publishing industry. 


YOU CAN TELL which magazines have fully-audited paid 
circulation when you see the ABC symbol on their 
cover or contents page. This is the symbol that stands 
for the Audit Bureau of Circulations, a cooperative 
organization that sets standards of good business con- 
duct for its publisher members. 


© ay’ PN I 
Vina rN Hl All / 
Lie 7 aa) ie 


A VA PT 
{ CO» 
{2 i er 


YOU'RE THE BOSS when you pay money for any maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, too, 
and their support helps earn the dollars needed to do 
a stronger, more useful editorial job for you. 


ACCURATE FIGURES — ABOUT YOU are the heart of 
ABC’s job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member magazines 
—and of the subscribers’ jobs, functions, and loca- 
tions. These audits help editors to tailor the contents 
of their magazine to your specific job interests. 


YOU, THE SUBSCRIBER, WIN when you buy ABC maga- 
zines, for this mark is your assurance that you are 
getting a publication tailored to your needs. McGraw- 
Hill has been a charter member of ABC and has sup- 
ported its aims continuously for over 40 years. And 
ABC, in turn, is responsible in many respects for the 
high standard of business magazine publishing today. 


McGRAW-HILL MAGAZINES 


McGRAW-HILL PUBLISHING COMPANY, INC. 
330 WEST 42nd STREET, NEW YORK 36, N. Y. 
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AN INDUSTRY FIRST! 


6200 unplasticized PVC (type I) 


EXPANSION SHEET 


(patent applied for) 


INDUSTRY'S ONLY CORROSION-RESISTANT TANK 
LINER WITH BUILT-IN THERMAL COMPENSATION 


Most successfully 
combines the high 
corrosion resistance of 
BOLTARON 6200 Type ! 
Walelicktilaba-te mt ae AGM alia 
industry s increasing 
demand for larger size 
TolaL a MelileMis|a-1ehi-a 
allowable temperature 


differentials 


NEW DESIGN PRINCIPLE 


The BOLTARON EXPANSION SHEET, 30” x 60” x %¢”, utilizes corrugations which 
more than fully compensate for expansion and contraction both in length and 
width. Since each BOLTARON sheet is an individual unit, contraction and expansion 
is confined to the unit itself. Thus the problems of buckling, warping and other 
distortion usually encountered in other types of lining are virtually eliminated. 


VERSATILE AND EASILY INSTALLED 


The BOLTARON EXPANSION SHEET can be used with tanks of wood, new or even 
badly corroded metal, concrete, or practically any other material. It can be used 
in any size tank — square or rectangular. 


For further information write for Bulletin 4EL. 


’ ~ by ’ % 
TE. No EIA RIB &s SON, INC. 
Industrial Plastics Division, Park Squore Bidg., Box 111, Boston 16, Massachusetts 
The only integrated source for Unplasticized PVC Materials 


PIPE - FITTINGS - VALVES - RODS ~ BARS - SHEETS - CUSTOM APPLICATIONS 
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When all the shouting is over and the last 
campaign speech has been made, isn’t this 
what all the struggle is really about? 

You and your neighbors are going to march 
to the polls November 6 and settle things the 
American way. 

Not by fists or by force, not with a penalty 
if you don’t vote, or the secret police checking 
up to see if you did. 

You'll vote because it’s the thing to do. 


Vote as you please, of course—but vote. 
Vote for the party and the candidates you 
honestly believe will represent you best. 
But also vote because you believe in this 
democracy of ours and you want to keep it 
the way it is—a country where you can have 
your say and nobody else can say it for you. 
Everybody you know 
will be there. 
We’li see you at the polls. 


VOTE NOVEMBER 6GthI 
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PLANT CONSTRUCTION & ERECTION 
PROCESS & PLANT DESIGN 
EVALUATION AND APPRAISAL 
EQUIPMENT DESIGN 


PROCESS DEVELOPMENT & PILOT PLANT WORK 


PROFESSIONAL SERVICES 


CHEMICAL & BACTERIOLOGICAL ANALYSIS 


SYSTEMS ENGINEERING 
INSTRUMENTATION 


CATALYST DEVELOPMENT 


PATENTS 





TRANSLATIONS 
PLANT SITE SELECTION 
MANAGEMENT 
GENERAL CONSULTING 























R. S. ARIES & ASSOCIATES 
Cosultants to the Chemical Industries 


ew Fyedeete pei feces 
Desi & Initial Opers Leg fon of Complete Plants 
tt — Market Research 
Pee 1. fog ECONOMIC SERVICES 
270 Park Ave. EL 65-1430 New York 17, N. ¥. 








W. L. BADGER 


OONSULTING CHEMICAL BNGINBBR 


Bvaporation, Crystallization, and Hest Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


309 South State Street 


Ann Arbor, Mich. 





When you need 


a SPECIALIST 


in a hurry... 












Chemical Engineering’s Professional 


Service Section offers the quickest, 
most direct method of contracting 
consultants who may be available 
NOW. 





PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plantes 
Investigations —— Reports — Design -— Supervision 


Atlanta, Ga. Anniston, Ale. 


Augusta, Ga. 








PILOT ENGINEERING COMPANY 
RESEARCH & DEVELOPMENT 
From idea through pilot plant 
DESIGN 
Process —- Equipment — Complete plants 
yaopuctjon 


upervision — shooting 
supe — By- recovery 
P, 0, Box 64 Brooklyn 6, N, ¥. 








CARTER & NANSEN CO., INC. 


DISTILLATION-—-ABSORPTION 


Plants —- Process —~ Equipment 
New York 17, N. Y. 


420 Lexington Avenue 





THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 


Chemica! ¢ Industrial ¢ Process 
Phila, 21, Pa. 


1200 N. Broad St 


Offices Throughout the World 





SANDERSON & PORTER 
CONSTRUCTION 


REPORTS SURVEYS 


New York New York 














CARL DEMRICK 


Technical Translations 


Send for Cireular 
53 So, Broadway 


Yonkers, N. Y. 


R. B. MACMULLIN 


ASSOCIATES 





Chemical and Electrochemical Plants 


Complete Pesce and Project Pesincering 
Research Guidar 


610 Hancock Bidg 








Economie Surveys 


Niagore Falls, N. Y. 





J. E. SIRRINE COMPANY 
Engineers 


Plant Design & Surveys rela! "Produc Goontests, F ane 
trochemical and Meteliurgical Trade 


Waste Disposal; wor Bupply 5 UR, 
Analyses & Reports. 
Greenville ~~ «+ «= «© © © «=» South Caroline 











D. Q. KERN ASSOCIATES 


Thermal Process Technology 


A Supporting Staff of Fifty 
Engineers, Designers, Detailers 


7016 Kuclid Ave., Cleveland 3 
52 Wall St. 
New York 56 


636 att Rw 


Reports 


80 Federal Street 
Tryon Street 


817 Bo 


CHAS. T. MAIN, 


Engineers 


Industrial Plants 
Construction Supervision 


Design 





INC, 


Boston 10, Maas. 
Charlotte, North Carolina 


TECHNICAL ENTERPRISES, 
Engineers—Consultants—Chemists 


Chemical — Food — aceuticn! Industries 
ay pesveees 


Pharm 

, Magenoertas Bese 
SPECIALISTS. in SMALLER MaNOrat RING 
81 South &., New York 4, N. Y. WH 53-1644 














KOHN & PECHENICK 
Consulting Chemical Bngineera 


Plants — Process —- Equipment 
DESIGN 
Trouble- Shooting Appraisels 


Brooklyn 22, N. ¥ 


Reports 
262 Huron St. 





METCALF & EDDY 


Engineers 


Industrial Waste Treatment 


Stream Pollution Investigations 


Laboratory 


Statler Bldg 


Water Supply and Water Purification 


Bosten 16 





TRANSDYNE CORPORATION 


Manufacturing Engineers 


tn the application of 
mynwulelt gen sous Industria 


. Digital, An 
oe Ge designed" aay 1 Aen Fe 
1337 Grand Ave. 


Maapeth 78, New York 








KNOWLES ASSOCIATES 


Chomical—M etallur gical Mechanical 
Engineera 


Consultation —- Design 
Complete Plants —- Equipment 
Heavy Chemicals — 2 ey Dressing 


19 Rector Street ries 6, New York 
Bowling Green .. 345 








Consulting Engineer 


JAMES P. O/DONNELL 


Chemical and Petro-Chemieal Industries 


BEAUMONT 


Texas 


NEW YORK 
New York 





TULSA 
Oklahoma 











THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 


80 Broad Street, New York 4 

















of placing your unusual problem in the hands of a competent 






consultant eliminates the elements of chance and uncertainty from 


the problem and provides real facts upon which to base decisions. 
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NATION 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all b geotermens opportuni ties —execu - 
tive, selling, office. 


lied, manual, ete, 





OVERAGE 


Positions Vacant 
. Positions Wanted 
” Part Time Work 


DISPLAYED 
The | eerste gh is $23. 9.90 ges toh for all adver- 
& contract basis. 
pe, rates quoted on request. 
An advertising inch is measured %” vertically on « 
column—3 eolumns—30 inches to @ page. 
Subject to Agency Commission. 


Send NEW ADS to CHEMICAL meng oy 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


jovember ist. 


Employment Agencies 
Employment Services 
Laber Bureaus 


UNDISPLAYED 


$1.80 per fae pisinen 3 tines. vo igure advance 
payment count 5 wage words as a 


Box inatiinledaes as 1 line. 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions 


Not subject to Agency Commission. 
P. 0. Box 12, N. ¥. 36, N. Y., for December issue 























OUR CARD, SIR! 


We accept the challenge to prove that 
somewhere in our service area is the 
right location for your operation. 


Choose from over 350 vigorous communities 
S, P. Vecker, Vice President 
Area Development Dept 


Carolina Power & Light Co. 


RALEIGH / NORTH CAROLINA 


Address: 














ENGINEERS 
SCIENTISTS 


800 Client Companies 


Many Fee-Paid Opportunities 
in New York, New Jersey, 
Connecticut 


SUBURBAN 


EMPLOYMENT AGENCY, INC. 
100 W. 42 St., New York, N. Y. 





D. L. GOLAN, Director 
Offices in Stamford, Conn. & N.Y.C. 











oH 
WHILE CONVEYING 
MERRICK 'WEIGHTOMETER 


MERRICK SCALE MFG. CO 


171 SUMMER ST PASSAI( ™ 














491 GETTY AVENUE, PATERSON, N. J. 





CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 
Call, write or 


wire 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 














WANTED 


TECHNICAL EDITORS 


To provide for its continued growth 
Chemical Week is king two additional 
assistant editors—preferably chemists or 
chemical engineers with two to three years 
business experience. Essential: Ability to 
meet people, dig out facts, interpret them 
intelligently and write lucidly. Please sub- 
mit resume to: 

PERSONNEL DIRECTOR 
McGRAW-HILL PUBLISHING CO. 
330 W. 42ND ST. 
NEW YORK 36, N. Y 

















Make it a habit 


os check, eoch issue, the Gnnounce- 
appearing 
WHERE TO BUY 


Chdoreat “Ena Siete ye 


a Und... 











MANUFACTURERS AGENT 


Registered C.H.E. Experience instru- 
mentation, process control, hydraulics, 
fluid flow, chemical treatment, metal 
work. Have Sales Managerical Experi- 
ence in industrial equipment field. Plans 
manufacturing agency, Chicago area, 
Covering process and manufacturing in- 
dustry. Would consider few selected 
lines in these fields. 


RA-3129, Chemica! Engineering, 
§20 N. Michigan, Chicago 11, I! 
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} 
REPIABS (Bow No.): 





| ered, 
| particulars. 
| Bldg., 


| Salaried Personne! 
| Confidential 





| cent grads tra 


ASST. RESEARCH DIRECTOR 


Starting salary $12,000 per . You will hetp 
build, sestp and staff new ote ‘atory. Metallurgist 
or wet chemist preferred. Co. client pays agency 
fee and relocation expenses. 


28 E. Jackson Bivd. Chicago 4, til. 
MONARCH PERSONNEL 

















Address to office nearest you 
c/o ronk ss bh Classified Adv. Div. 
NEW YORK; P. O. Bow 12 (36) 
ompy 4a! 520 N. Michigan Ave. (11) 
N PRANCISCO: 68 Post St. (4) 
“108 ANGELES: 1125 W. 6th St. (17) 








POSITIONS VACANT 


Man with Technical background in Mechanical 
or Chemical Engineering to sell special equip- 
ment. Must be free to travel. Headquarters 
on Long Island, New York. P-2884, Chemical 
Engineering. 


Mechanical or Chemical Engineer for respon- 
sible position in substantial expansion pro- 
gram of large California forest products 
manufacturer. Three to ten years experience 
in equipment selection, installation, plant 
layout desired. Opening provides opportunity 
to advance in development or production. 
Send complete resume to San Francisco. 
P-3199, Chemical Engineering. 


SELLING OPPORTUNITY OFFERED 


Manufacturer of Heat-Transfer apparatus & 
pressure vessels required additional sales 
representation in East. Contacts in Chemi- 
cal Plants. Marine, oil refineries and power 
plants desirable. RW-1952. Chemical En- 
gineering. 


EMPLOYMENT SERVICES 


Salaried Positions $5,000 te $35,000. We 
offer the original persona! employment serv- 
ice (established 46 years). Procedure of 
highest ethical standards is individualized 
to your personal requirements. Identity cov- 
present position protected. Ask for 
R. W. Bixby, Inc., 533 Brisbane 
Buffalo 3, N. Y 


$5,000-$35,000. This 
service established 1920, is 
geared to needs of high grade men who seek 
a change of connection, under conditions 
assuring, if employed, full protection to 
present position. Send name and address only 
for details. Personal consultation invited. 
Jira Thayer Jennings, Dept. L., P. O. Box 674, 
Manchester, Vermont. 


Chem. Engineer Minimum of S years rubber 
compounding experience relocation South 
American 9,000 yr. Edwards Employment 
Agencies, Inc., Executives-Engineers 73 War- 
ren St., New York 17, N. Y. Barcley 7-3672. 


Chem. Engineer head up material & process 
control group 6-10 .years experience in tube 
electro processing industries fee paid & relo- 
cation expenses 10,000 up Edwards Employ- 
ment Agencies, Inc., Executives-Engineers 
73 Warren St., New York 17, N. ¥ 


Mechanical Sugineere or Chem. Engineers re- 

U. 8. then overseas assign- 
Edwards Employment Agencies, 
Warren St., 


ments open. 
Inc., Executives-Engineers 73 
New York 17, N. Y. 


ENGINEERING 








EMPLOYMENT OPPORTUNITIES 


DU PONT NOW OFFERS 


SIX CAREER POSITIONS OF CHALLENGE AND RESPONSIBILITY 
FOR SPECIALIZED CHEMICAL ENGINEERS. 


The Engineering Service Division of du Pont’s Engineering Department provides con- 

ing service and technical assistance to production, maintenance, design, research, 
and construction groups within the company. The Division’s objectives are to assist other 
company units in improving plant efficiency and product quality, in reducing investment 
and operating costs, and in increasing capacity. 


Six openings are immediately available for experienced graduate engineers to provide 
consulting service to operating plants in the following specialized chemical engineering 


fields : 


WATER 


The desirable background will include extensive ex- 
perience in water procurement and treatment for 
industrial plants. Knowledge of water treatment 
plant operation through practical experience is im- 
portant. The successful applicant will provide engi 
neering advice to those designing, constructing, and 
operating company plants on problems involved. in 
the procurement and treatment of industrial water 
supplies. 


PLASTICS APPLICATION ENGINEER 


A graduate engineer who is qualified by education and ex- 
perience to assume responsibility in providing consulting 
service in the elds of plastics utilization and corrosion 
barriers used in the construction of chemical processing 
equipment and facilities, Duties will include: the initia- 
tion and direction of studies to insure optimam use of these 
materials and to determine property data requirements for 
engineering applications; and the development of specifica- 
tions for procurement, design, construction, maintenance, 
and utilization. 





PETROCHEMICAL PROCESS 
& EQUIPMENT 


Successful applicant will analyze existing and proposed 
chemical processes for utilization of petroleum processing 
equipment and methods for obtaining greater yield and 
lower equipment investment, particularly with respect to 
hydrocarbon prosesen. Typical operations to be evaluated 


include solid fluidization, adsorption, reforming, and 
catalysis, This requires broad familiarity with equipment 
such as lypersorbers, distillation columns, cracking fur- 
naces, low temperature refrixeration eb ape oe and com- 
pressors. Other duties inciude trouble-shooting, and 
economic evaluation of alternative processes and equip- 
ment. 


STATISTICIAN ENGINEER 


Duties include: statistical design and analysis of pee 
ments; application of probability theory and statistical 
nference to production and management problems, rang- 
ing, as eXamples, from sales forecasting for production 
and inventory control to use of probability in setting op 
timum plant maintenance policies; and Operations Ke 
search-——the mathematical and statistival formulation of 
production, marketing, and financial contre) problems prior 
to analysis by data processing systems, Operations are on 
a company-wide basis. Desired qualifications: a PH.D. 
or equivalent in mathematical statistics or physical 
science (including engineering), with experience with and 
interest in practical design of experiment, mathematical 
statistics, or probability theory. 





AGITATION AND MIXING 
EQUIPMENT 


The most desirable qualifications will include five years of 
industrial experience, preferably in fluid mechanics, with 
broad knowledge of both theory and practice in the field 
of agitation and mixing. Duties will include: determina 
tion of agitation requirements for chemical reaction, heat 
and mass transfer, dixpersion, blending and other opera 
tions; equipment evaluation: selection, sperification, and 
design; modification of existing equipment for unusual or 
special agitation problems; trouble-shooting ; and start-ap 
assistance, 


MATERIALS HANDLING 


Graduate engineer with three to ten years’ experience 
with bulk or package handling systems and equipment. 
The successful applicant will be expected to have engi- 
neering knowledge of belt conveyors, bucket elevators, 
screw conveyors, storage bins, chutes, hoppers, and feed- 
ers Familiarity with pneumatic conveyors or mobile 
handling equipment is desirable, Duties include providing 
conenitation on existing equipment, selection of new 
equipment, and the development and execution of major 
materials handling engineering programe 











NEW YORK INTERVIEWS | BOSTON INTERVIEWS 
Sun - Mon - Tues - Wed Sun - Mon - Tues - Wed 
November 25 - 26 - 27 - 28 Dec 9-10-11 -12 


lo arrange an appointment with To arrange an appointment with 
our technical representative, please call our technical representative, please call 


Mr. K. $. Marlin, Jr. Mr. K. $. Marlin, Jr. 
PEnnsylvania 6-5096 HAncock 6-2044 





REG. U.S, PAT. OFF. 


Better Things for Better Living 


--- through Chemistry 
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Or you may send complete resume, including 
details of education and experience to 


Mr. K. S. Marlin, Jr., Engineering Department 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 











EMPLOYMENT OPPORTUNITIES 
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on the job? 


For the answer, 
turn to page 421 

















CHEMISTS or CHEMICAL ENGINEERS 


RUBBER COMPOUNDER—Compounding and development of synthetic lip-type 
running shaft seals, Required experience 4-5 yrs. 


LATEX FOAM CHEMIST or CHEMICAL ENGINEER—-Young Chemist or Chemical 
Engineer, interest in latex and polymerization, 


PAINT CHEMIST—Minimum of experience in paint formulating and developing. 
SR. METALLURGIST—-Experience in ferrous and non-ferrous materials. 
JR. METALLURGIST—For control testing, processing and development. 


All work in modern Engineering Laboratories of large industrial plant located 
in Dayton, Ohio, where rubber, plastic, friction material and metal parts are 
fabricated for the automotive, aircraft and appliance industries. 


to grow with a General Motors plant with all its many fringe 


G.M.C. 


benefits. 


INLAND MFG. DIVISION, 


DAYTON, OHIO 
Write attention £. A. Gorham, Personnel Division 


Engineer 


Sales Engineer 


With successful experience selling chemi- 
cal processes, engineering camtpment and 
construction. To visit and correspond with 
prospective customers throughout U. &., 

some foreign; gather technical and bual- 

negs data for plant designer-estimators; 
compose letters of eatimate and proposals: 
personally present details and features of 
processes; negotiate contracts. Sensitive 
to customer outlook and competitive situa- 
tion. Must understand heat transfer, fluid 
flow, instrumentation, organic synthesis 
and diffusion processes 


Unusual opportunity in Cincinnati office 
of prominent company for 5 years en- 
gaged in designing and building plants 
and equipment for the fabulous chemical 
industry of merica, Please contact by 
mail or '‘phone—collect 


R. L. Parker 





Vulcan Engineering Division 








OPPORTUNITIES FOR 


GENERAL CHEMIST 
INORGANIC CHEMIST CHEMICAL ENGINEERS 
PHYSICAL CHEMIST MECHANICAL ENGINEERS 


To work on Research and Development projects. Experience in combustion, rocketry 
and related fields desirable but not necessary. Excellent employee benefits. 
Apply: Personne! Department 
Becco Chemical Division 


River Reed & Sawyer Ave. Tenawonda, New York 
Phone: BE 8300 


Vulcan-Cincinnati, Inc 
120 Sycamore Street 
Cincinnati 2, Ohio 


DUnbar 1-1400 








soe ENGINEERS? 


An advertisement in this EMPLOY- 
MENT ° PORTUNITIES section will help you 4 
the engineers you need, It’ 
saving method of selecting com 

engineering job in the 
d The selective eireutation of 
ENGINEERING offers you 
the best qualified men araitebie, 
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RESEARCH 
ENGINEERS 


Unusual opportunity to do stimulating 
work in Chemical Engineering or Re- 
actor Technology research on pilot plant 
or laboratory scale. Several years ex- 
perience desirable in reactor water tech- 
nology, reactor economics, or radio- 
chemical techniques. 


Opportunities to direct projects or work 
under experienced men. These are per- 
manent positions offering professional 
and personal growth. Please send 
resume to 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 


of 
Illinois Institute of Technolegy 


10 West 35th Street 
Chicago, Illinois 








CHEMICAL ENGINEER 


Research & Development 


Excellent opportunity for graduate chem- 
ical engineer offering interesting work 
and outstanding future in our Chemicals- 


expansion of production facilities offers 
many challenging opportunities. Experi- 
ence or training in inorganic and physi- 
cal chemistry required. Baltimore, Mary- 
land location. 


Submit resume of experience to: 


Mr. R. F. Groves 


The GLIDDEN Company 


900 Union Commerce Building 
Cleveland 14, Ohio 





Pigments-Metals Division. Large scale 








SEE CHEMSTRAND’S AD on 
Page 311 of THIS MAGAZINE 


Positions available for 


ENGINEERS 


(Chemical, Mechanical, Metallurg- 
ical, Textile, Industrial, Instrument 
and Civil) and 


CHEMISTS 


(Organic, Physical, Analytical—Iin- 
strumental and Wet Method, Textile 
Chemists.) 

Write to Technical Personnel Department 


THE 


CHEMSTRAND 


CORPORATION 


Cuemicat Encrngertnc—November 1956 








EMPLOYMENT OPPORTUNITIES 


30] AIR PRODUCTS 
P10 YEAR GROWTH 
| Par Ba 








_ ww 


MILLION DOLLAR VOLUME/ 
$ 1 tae 


ENGINEERS 
Bae 
































ok 4 
1947 1956 197 




















Air Products offers you the opportunity to advance professionally ang 
financially in the fleld of low temperature processing. The company 
is the leader in the engineering, design, manufacture, and construction 
of oxygen plonts and systems for the separation of low boiling point 
gases such as Oxygen, Nitrogen, Carbon Monoxide, Hydrogen, Methane, 
Ethane, Ethylene and other basic building blocks of the petrochemical 
industry. We must expand the entire organization to meet the in- 
creasing demands of the steel, metallurgical, and chemical industries, 
Huge plants are being constructed to mee? the liquid oxygen demands 
of the guided missiles program. We need chemical and mechanical 
engineers who want to share in the growth ond profits of a dynamic 
company in a new and basic industry, 


Openings ore available in Process Design, Project Engineering, 
Estimating and Economic Evaluation, Equipment Design, Sales 
Engineering, Manufacturing Engineering, Supervision of Oxygen 
Plant Operations and other areas for which you might be qualified, 
To arrange confidential interview, send resume to Technical 
Personnel Manager. 


Air Products 


INCORPORATED 


P.O. Box 538 Allentown, Penna., U.S.A, 
OPPORTUNITIES IN RESEARCH & DEVELOPMENT 


We also need engineers who are interested in applying the principals of thermo 
dynamics, fluid flow, heat ond mass transfer, vapor-liquid equilibria, etc. to the solution 
of complex new problems in low temperature technology including distillation, adsorption, 
absorption, physical property experimentation, analytical methods and instrumentation, 
process development, pilot plants, equipment development including process apparatus 
and machinery items such as turbines, pumps, expanders, compressors and many other 
interesting and classified projects. 


ESSO ENGINEERING IS 


@EXPANDING= 


CHEMICAL ENGINEERS NEEDED 


Career openings available in long range expansion program. Work in- 
volves process planning, economics, design, and occasional field fol- 
low-up. 

Prefer men of high scholastic rating and with one to seven years 
experience. There are also a number of openings for very recent 
graduates. Both Bachelors and Masters degree positions are 
available. Salary commensurate with experience and quali- 

fications. 

If you are interested in an opportunity for growth and 
promotion with a leader in the petroleum industry, 
write today giving full details of education, exper- 
ience, salary desired, availability date and 

references. 
All inquiries will be considered promptly 
and held confidential. 


RESEARCH AND ENGINEERING COMPANY 


ESSO RESEARCH CENTER P. O, BOX 51 
EMPLOYEE RELATIONS-C LINDEN, N, 4, 














“EMPLOYMENT 
OPPORTUNITIES 


(Continued from page 449) 








This position requires o man with a 
degree in Chemical Engineering ond ex- 
tensive experience in moderately high 
pressures. You may use your initiative 
and creative ability and work with 
other leading scientists in this field. 


We offer excellent employee benefits, 
opportunity for advancement, and a 
good salary, Please send resume to: 


Mr. J, A. Metzger 


ARMOUR RESEARCH FOUNDATION 


of 
Mlinois Institute of Technology 
10 West 35th Street 
Chicago, Illinois 


KF ca Dict ba vie sre)" 


UNDISPLATED 
$1.80 « line minimum 3 fines. To figure ad- 
sane poyment count 5 average words as a 
ne. 

BOX NUMBERS count as one line additional in 
undisployed ods. 


CSCO of 10% WH ful payment | made | 
advance for four consecuti salasdio 


——aalist—— 


EQUIPMENT - USED or RESALE 


DISPLAYED 

The advertising rate in $16.95 per inch for ell 

advertising appearing on other than a contract 

basis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured % inch 

vertically on one colume, 3 columns—30 inches 

—to @ page. 

een WANTED or FOR SALE ADVERTISE- 
NTS acceptable only in Displeyed Style. 





Send NEW ot te ae or or Inquiring to to Pe: Advertising Div, of Chemical Eng ing, 
for December issue closing November Ist. 








NEW AND GOOD-AS-NEW EQUIPMENT 
patatone Tonk, 9 400 Coreme hy 4. 
ats has ee . 


Bin 


‘ow wah Vacuum Pome tty 








Lid 
‘ank 42°x52". 





new 100, be 560 gal. 














tt, like new. 
Tube Dryer, 6x36’ 


B & SON 





i—New Louisville Continuous Filtering Machine. 
2 iniess Steel Steam Jacketed R 


1—t Bali Mill, Soeetave lined puar. 
Mill, 42x36, jacket 


= erie cath 

















34/000 gal. jacketed 


wwe Ad Day 300 ¢ 


with Turbo Agitators. 


soted Siome mate | ae 
4—WNew Heat tx 6 tan dod, Nickel 
i—Sparkier Stainiess F 
3—2500 gal., Plaudier at Tanks. a 8 * Keatore 
re eee races Jacket 














ENGINEERS 
HEAT 
EXCHANGER 
and 
PRESSURE 
VESSEL 
ENGINEERS 


Degree plus 5 years’ minimum ex- 
perience on heat transfer equip- 
ment and pressure vessel design of 
equipment used in oil refinery or 
—— plants. nag 3 ——— 
g 

meas anata bike Tw Pipe. 
excellent working conditions, Write 
giving qualifications to: 


CATALYTIC 


Construction Co. 


1528 WALNUT STREET 
PHILA., 2, PA. 


ay Caventns 6x 1 Coder Rapids, 20 x 4 
28 Acme, 2% Taylor. 
ao. ¢ cAUSHERS 16x 1» Allis (haters, 30 x 16 
Chambers,—Gyratory #5 Allis 
anEnne aries 16 6341) coon 3x 10 
MiLLS—-WARDINGE CONICA Ly 
N 6x ball, 7’ x 
vx a 


MILLS—ROD 12 x 24” Marcy lab type. 

MILLS—TUBE 4 x 16 porcelain lined, 5’ x 20’ ball 

neTABY T payene i” x 22’, 86° x 25’, 30” x 21’, 
yx 40’, 


rooLe wate-238 x. _ ; pe, 96 on, 8s § 


MIXERS 5 Cu. ft, ‘Muller type, yeas, EAGS, Bly- 
stone 6Ri w/hoist & motor 
vires PRESSES—7” lead enaea pump, 12” C. 1. 


STAIN Ess eves, AUTOCLAVE—1 , 1000 
ond 66 gal., eadeosee 8 50 sq. ft 

FURNACE" 8. Smelting #1 oll fired, Electric 
26 ou. ft. 2600 F. 

over Fooite IFS -goreteme (practically new), 

BLow R/EXWAUSTERS unused—Sturtevant aise 
115, ten 36000 CFM, aperice 600 (22000 
cfm) — Purelo M(45) 12000 CRM. 


GRANULATOR. unused Colton oscillating #2 
special w/motor. 


LAWLER COMPANY 
Durham Avenue Metuchen, N. J. 
Liberty 9-0245 


FOR SALE 
Used—Reconditioned— Dependable 
Machinery 
Ball Mills: 


86 Marey, w/250 Motor 
8 Allis Chalmers w/150 motor 
x 5 Allis Chalmers w/75 111 motor 
’ x 48" Mardinge Conical w/200 TIP motor 
EA Hardinge Conical w/150 HP motor 


ors: 
Rotoclone, Size 12 
Rotocione, Size 14 with 2 American Filter (o 





. Regis, 2 spout, Type 107-1 Like new 
argain 


“1 iy’ x 6 Oliver Drum, complete 
x 4’ Denver Drum, complete 
~ 6 leaf Oliver-American, complete 
—- 4 leaf Eimeo, complete 
‘ — 2 leaf American, complete 


48” x 30°, ol! fired 
54” x 30’, DECO, Gas fired, exceiieut 
60" x 85’, Ruggles Cole, gas fired 
Pumps, Aci 
X sy Wiifley, Model AC, 3 HP 


Beckman Model R, one with Mristol Resurde: 
cyl jone: 
1—Dorr, 3”, 20 
i rele Cserrittene, Size A-10,7% HP 
MACHINERY CENTER, INC. 
Box 964-Sait Lake City, Utah-Phone HUnter 4.760: 











AN IMPORTANT NOTE 


“We specialize in quality rebuilding of 
roller mills, pony mixers, colloid mills and 
other process machinery. Consult us if 
your equipment requires reconditioning. 
We also purchase surplus equipment and 
complete plants.” 





IRVING BARCAN COMPANY 
249.51 Orient Avenue 
Jersey City 5, N. J. 


DElaware 2-6695-6 


Blaw-Knox 50 gal. 8/S Reactor 
Sparkler 33-26 Rubber lined filter 
Patterson 4’ x 5’ Burhstone Mili 
Abbe 3’ x 3’ x 6” Burhstone Mill 
oo vane © St Mixer-New 

W & P size 15 Mixers 
esd 3/8 Double Ribbon Mixers 


ph Water Still 
Additional Equipment in stock. 
us your inquiries and olterings. 
Aaron Equipment Company 


1843 So. Blue Island Ave. 
CHICAGO, ILL. 








CHEMICAL OR SANITARY ENGINEER 
xeoutive ing for sates-mi 
iment of a 
neers. 
or . 


now of 


5 — confidence to 
cam. nan ide pe! erg 84, N.Y. 











Comolete soc frm 102.00 io 
Nation's largest inventory, New & Used 


WABASH POWER EQUIPMENT 
3) £. CONGRESS, CHICAGO 5, HA 7.4855 








FOR SALE 
NEW EQUIPMENT — NEVER USED 
310 Ton York Water Chilling Set-up complete with 
300 HP motor, Turbo © t 


Chiller, Condenser, Controts, ete. 





JOHN F. CARSON 
A & Venango Sts. Phila. 34, Pa. 
GArfield 6-2221 
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SEARCHLIGHT SECTION 





1 satisFaction 2 ECONOMY = °°, 


BRILL & 


RE-NU-BILT EQUIPMENT 


See Additional Listings on Page 456 


DRYERS 


2—Vulcan 6’x40', 4¥2'x50’ Rotary. 
3—Link Belt 5'2“x20° 7'5"x25', 11°6"x36’ 
Roto-Louvre. 


4—Devine double door Vacuum Shelf 17 
and 20—59"x78" shelves. 


2—Devine 5'x33’, 4'x25' Rotary Vacuums. 

1—Devine 5’x10’ Rotating Vacuum. 

2—Hersey 4'x30', 142‘x12’ Rotary. 304 
8.8. 


1—Buflovak 6’x5‘6” Monel, Drum Flaker, 
NEW. 


FILTERS 


2—Oliver Rotary, Monel 8’x10’, 3’x2’. 
1—Feinc 5’x3’ Rotary Vac, Monel. 
2—Feinc 3’xl', Rotary Vac, 316 8/8. 
1—Eimco 18"x12", 316 8/8. 
2—Sweetland No. 12-48 & 32 leaves. 


1—Sweetland No. 7, 20 8/8 covered 
leaves. 


2—Sweetland #3, 75 sq. ft. 304 8/8. 
1—Niagara 230-32 230 sq. ft. 304 8/8. 
3—Shriver 30” P&F, 36 chambers, iron. 
4—Shriver 24” P&F, 30 chambers, iron. 


PULVERIZERS—CRUSHERS 


1—Dixie No. 3620 non-clog Hammermill. 

4—Hardinge Mills 442'xl6", 5'x22”, 
5’x36", 6x22", 8’x48". 

4—Patterson 6'x8’, 5’x6’, 3’x4’ brick-lined 
Pebble Millis. 

1—Patterson 6x8’ porcelain (Berylite) 
Pebble Mill, 50 HP, NEW. 


2—National 6x12” Mills. 

3—Gayco Air Separators 12’, 8’, 18”. 

3——Mikro Pulverizers #2 Bantam, 18H. 
2TH. 


CENTRIFUGALS 


2—-Bird 40” suspended, 347 8/5. 

1—AT&M 40” suspended, steel. 

1—Bird 40” suspended, rubber. 

3—Tolhurst 40”, 32”, 26", suspended. 

1—AT&M 36” centerslung, rubber. 

1—Fletcher 30", centerslung, 304 8/58. 

1—Bird 36”x50” steel, solid bowl, con- 
tinuous. 

2—Bird 24x38", 18x28", 316 S/&, solid 
bow! continuous. 

4—Sharples No. C-27, C20, 316 8/8 
Superdehydrators. 

a PY14, Super-D-Canter, 304 








LIQUIDATION 


TOLEDO, OHIO 


3—Piaudler, Model RM, 1000 gal. 
jacketed, agitated Reactors. 

1—Struthers-Wells 375 sq. {t. Single 
Effect Evaporator, 316 8. 8. 

1—Tolhurst 48” rubber covered, 
suspended type Centrifugal. 

1—Tolhurst 40° rubber covered, 
suspended type Centrifugal. 

2—Bird 18x28" solid bowl, Con- 
tinuous Centrifuges, 316 8. 8. 

2—Sperry 30x30" Heresiie coated 
P&F Filter Presses, 

7—Durimet 2” Centrifugal Pumps, 
5 H.P. motors. 

2—Chlorimet 3”x2" Centrifugal 
Pumps, 10 H.P. motors. 

3—Olivite 2” Centrifugal Pumps, 
5 H.P. motors, 

1—Olivite 5x4” Centrifugal Pump. 
10 H. P. motor. 

6—Duriron 2” Centrifugal Pumps. 
5 H.P. motors. 

Attractively priced tor 
immediate removal— 


Your inspection invited. 








Wire! Phone! Write! 














SCREENS 
3—Robinson single deck 40x84", 304 
8/8. 
2—Sprout Waldron single deck 40x84", 
304 8/5. 


1—Patterson single deck 40"x84", 304 
8/8. 


MIXERS 
1—Baker Perking 100 gal. 304 8/8 
sigma blades, jacketed, 25 HP motor. 


1—Baker Perkins #JNM-2, 50 gal., 316 
8/8, sigma blades. 


8—Day “Cincinnatus” double arm sigma 
blade, 550, 200 & 100 gal. 


1—Robinson 90 cu. ft. 316 8/8 jacketed, 
powder. 


1—4’ dia. 304 8/8 Conical Blender, 7% 
H.P. motor. 


9—Steel jacketed Powder, 50, 225, 265, 
350 cu. ft. 


1—Robinson 4000# steel Powder. 


MISCELLANEOUS 


2—-Lawrence 5” Hastelloy “C” centril- 
ugal Pumps. 

8—Nash Vacuum Pumps #H-7, #416, 
#4, #2, H#L5, #L-3, FL4. 

3—Stokes 412 and 212 Vacuum Pumps. 


20—Durimet, Olivite 316 8/8 Duriron 
Centrifugal Pumps 1” to 3”. 


10—Centrifugal Pumps 60 to 2000 gpm, 
motor driven. 


7—Stokes DDA, BB2, D83, B2, “R”, “O” 
and “PF” Tablet Presses. 


1—Stokes 21-J, 304 8/8 Granulating 
Mixer. 





| IF YOU DON’T SEE IT LISTED—ASK FOR IT--WE HAVE IT 





TEXAS OFFICE—4101 San Jacint 


EQUIPMENT COMPANY 


2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 - 
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St., Houst 





complete information send 


4, Texas—Tel: Locust 1351 


Cable: Bristen, N. Y. 





SEARCHLIGHT SECTION 


OUT STANDING 


7—Kux Lohner Medel 61 Tablet Presses 1—Lehman 5 x 12” high speed 3 roller mill 
1—Buflovak 42” x 120’ Double Drum Dryer 2—Stainless steel 316 heat exchangers—200 sq ft 
1—Buflovak 6” x 8” 2 Drum Dryer—chrome 3—Stainless steel 7000 and 1200 gallon open 


plated 
top tanks 316 
4—Klein & Puro-cel S/S Filters—100 & 75 sq. ft. 7” 7 
1—Stainless steel 600 gallon horizontal closed 


2—92 & 25 cu. ft. Stainless Conical Blenders sake 


3—Simpson +0 Intensive Mixers 
2—Colton stainless steel model 17-TF tube fillers, 


2—Sweetland +11 Stainless Filters, hydraulic i 
closing closers and crimpers 


1—Stoker 25-gal stainless Vacuum Pan 1—Rotex 40 x 64” stainless steel single deck 


1—Fitzpatrick model K Stainless Comminuting sifter 
Machine 2—Baker-Perkins 20 and 22 gallon jacketed 


1—1000 gal Stainless jacket & agitator Reactor double arm mixers 


1—Day 14 x 30” high speed 3 roller mill 10—Day Imperial 75 and 50 gallon jacketed 
1—Lehmann 9 x 24” high speed 3 roller mill double arm mixers 


We Buy & Sell — Send Your List 
CHEMICAL & PROCESS MACHINERY CORP. 


52 9th Street HYacinth 9-7200 Brooklyn 15, N. Y. 


***** LOEB OFFERINGS 


ables: 4 io 5 hp. Kettles: Stainless steel - to 150 gal., with 
12” copper. h 




















Buy With Confidence 


2-—-#12 Sweetiand Filters, on 2” and 4” ¢.¢., hoe 
monel covered oaees. |—-#2,23 copper 
11/2" 0.0. Bronze leaves for #12. 24-steel in, 
12 monel rim Unused, 46 slightly Used 
|—Stainiess Steel Chilling Roll, 5x6’, M.D. 
4—6'x6’, 4'x5’ Por. Lined Pebble Mills. 
2-Day 15 gal. Pony Mixers, 8.8. cans, M.D. 
1—Stainiess Steel Hersey Rotary Dryer, 5’x26’. 
2—-6'x125’ Rotary Kilns. 
3—Buflovak 42x120, 32x120 Atmos. 0.0. Dryers. 


i—Williame 5-roll “‘Super-Titan’’ Mill with epin- 
ner separator, exhauster, motors, ete. Complete, 


1—# 6057 Raymond High Side Roller Mill. 
i—Day #30 imperial Jack. Mixer, 75 gals. 
5-—Sperry 18"x18" Filter Presses, || chambers, 


Our 39th Year 


CONSOLIDATED PRODUCTS CO., INC. 


60 Bloomfield $t., Hoboken, N. J. 
Tel; HO 3-4435 © N. Y. Tel: BA 7-0600 


covered. 
International. size 3, model 
Pe Laval aad SVKSR, 04-21. 


copper. 
ma 80 screw: Hammond 16’ st. steel, 


one rotary: Abbe stain, steel. 
Demineralizer: Barnstead 60 GPH. 
Dryers: Devine 2 x 4' vac. a steel. 
labor copper body, 27 cu. ft. 


atory Dry P. 
Devine Si vacuum — al, 
weedy um 20 shell. Pony: Day 40 gal., 20 gal. 
les “Coles | XA 4x 20’ porary, + Centrifugal, rotary, eon, vacuum. 
a aon crmpenphesse to 120 arious and metals. 





20 sf 
Selectro 4 x 10’, Abbe Blutergress ° 
 —~ DeLaval AC-VO Nozzle-Matic st 
a Climax 20 x acketed. 
Tablet Machines: Sing = and peteny. 
Tanks: mm steel to gal. ca 
Stain. stee coteaguies 4x4x1I 
Glass fined to 500 gal. cap. 


Send us your inquiries and list of idle equipment. 


LOEB EQUIPMENT SUPPLY CO. 


818 West Superior St. Chicago 22, Ill. 
Telephone: Seeley 8-1431 Our 32nd Year fate 20. Nesting outons, 


@eeeeeoeceaeeoeeeeeeeeaeeeeeeeae ee eee 259% press ae ill git ae 





Riley Steam Generating Boiler 


1700 H. P.—60,000 Ib. per hr Water tube 
boiler. 





Completely equi with Showers, fans, 
If there is anything you want teshines. controls, dust collector 
‘ 
OR. +, oman on Sys © a Open 4 i i delivery. 


Advertise it in the lige Oo ati 


SEARCHLIGHT SECTION Chechy “Side Mnehowk 2000—SeGiele, W. Y. 
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| FOR SALE 

|p Waste Disposal Plant including Oliver 
Precoat Filter 5’ 3’ dia. x 8’ face with 
Nash Hytor Vacuum Pump and motor; 
18’ dia. leadlined steel reacting tank, 
piping, pumps, agitators, etc. Built 1951 

| —UNUSED 


CENTRIFUGALS 


1—AT&M Susp. 48” dia. Perf. Basket, St. 
St., Fume tight 

2—Fletcher Susp. 40” dia, Imperf. Basket, 
1 plain steel, 1 rubber covered 

3—Bird 24” x 24” Horiz. Centrifugal 
Screen Filters, Monel 

1—Bird 36” x 50” Solid Bowl, Steel 

4—Delaval Nos. 74-11; 94-01; 600 

3—Sharples Centrifuges & Super 
D-Hydrators 


DRYERS 


4—Devine #27 Vacuum Shelf, 475 sq. ft. 

2—Devine Vacuum Shelf Dryers, size 17, 
80 sq. ft. UNUSED. 

1—Buflovak “C” Vac. Shelf, 55 sq. ft. 

1--St. St. Spray Dryer, 19 dia. x 20’ high, 
with Western Precip. nozzles, fans, oil 
burners, etc. 

1—Bowen 5’ dia. Stainless Steel Spray 
Dryer 

1—Bowen St. St. Laboratory Spray Dryer 

8—Double Drum Dryers; 42” x 120”; 36 
x 84"; 32” x 52”; 24” x 60"; 24” x 
36”; 22” x 38” 

4—Rotary Hot Air Dryers: 4'6 x 40’; 4'6” 
x 32'; 6" x 25"; Y x 24’ 

2—Rotary Coolers: 104” x 30’ and 104” x 
79 

1—B & S$ Rotary Hot Air Dryer, 3’ x 15’, 
Everdur (Silicon Bronze) 

1—Stokes 3’ dia. x 15’ long Jacketed Ro- 
tary Vacuum Dryer 

2—Rotary Steam Tube Dryers: Louisville 6’ 
x 30’ and Ruggles Cole 4’ x 30’ 

2—Davenport size 2A Dewatering Presses 

2—Swensen Walker Crystallizers, steel, 
jacketed, each 30’ long 


EVAPORATORS—STILLS 


2—Bartlett Snow St. St. Jacketed Evapo- 
rating Kettles 6’ dia, x 3’ deep with 
heavy duty agitator and 25 HP 
4-speed drive 

1—Conkey 1900 sq. ft. Triple Effect, Evap- 
orator Vertical long Herculoy tubes 

1—Buflovak size 6.5 model 629D Double 
Effect, all stainless steel, 588 sq. ft. 

1—Struthers-Wells Single Eff. St. St. 625 


sq. ft. 
1—Stainless Steel 145 sq. ft. coil, 500 gal. 


1—Stokes 150 gol. St. St. Jacketed 
Vacuum Still 


1—Stokes type 316 St. St. Double effect 





AUTOCLAVES—REACTORS 


6—465 gal. St. St. 3’ dia. x 86” deep, 
1507 WP, 1654 jkt. pr. 

1—1420 gal. St. St., 4’ dia. x 15’ deep, 
200% WP, 85# jkt. pr. 

1—400 gol. St. St., jktd. & Agit., 100% 
WP, 140# jkt. pr. 

1—500 gal. Pfaudler Glass Lined, Jktd. & 


Agit. 

2—30 gal. Pfaudler Glass Lined, jktd. & 
agit. 

2—Blaw Knox V2 gal. St. St. agit. 2000# 
Pr. 

3—St. St. 1347, 13 gal. 1400# test, 504 
jkt. 


FILTERS 


1—Niagara Model 510-28 type 316 Stain- 
less Steel Filter, 510 sq. ft. 

1—Feinc 66” D x 6’ Face String Discharge 

2—Eimco 10’ x 12’ Rubber Covered Filter 

3—Sweetland Filters: #12 (12 Ivs.); #(20 
Ivs.); #2 (18 Is.) 

5—Cast Iron Filter Presses, 30” x 30” open 
delivery, 28, 35, and 50 chambers 

5—Filter Presses, closed delivery, 7” x 36° 


MILLS 


1—Patterson Fdy. 5’ dia. x 22’ long Ball 
Tube Mill, 200 HP motor. Built 1952 
UNUSED 

1—Hordinge 6’ D x 22” L Conical Ball 
Mill 

1—Al. Ch. 6’ D x 16’ L Steel Lined Contin 
Ball Mill Granulator 

1—Charlotte #50 Colloid Mill, 75 HP 

1—Pug Mill, St. St., two 7” dia, overlap 
ping chambers 3’9” L. Jktd. 


VENI rrr rire) 
Hammer Mills 
Jaw Crushers 
Pebble Mills 
Send us your inquiries— 
write for detailed list 
PVPeeuerrey 


Mikro Pulverizers 
Attrition Mil!s 
Comminuting Machines 


SEARCHLIGHT SECTION 


SEE OUR STOCK 


MIXERS—BLENDERS 


1—Gemceo St. St. 30 cu. ft., 54” dia., Jktd. 
Conical Blender 
1—Patterson 60” dia. Conical Blender 


cap. Stainless Steel 
jacketed 


1—Day 75 gal. wor':, 
Sigma Blade double arm 
mixer 

2—Readco Heavy Duty Double Arm Sigma 
Blade Jacketed Mixers 50 gal. work. 
cap. 30 HP Expl. Pr. Motor. Built 
1951-53 

3—Sprout Waldron size 12 Ribbon Mixers, 
336 cu. ft. work. cap. 

1—W & P Sigma Blade Double Arm Jack- 
eted Mixers, 50 gal. & 100 gal. work. 
cap. 

9—Side Entering Stainless Steel Mixers, 
7a HP, 10 HP, 15 HP & 25 HP 

3—Falk Vertical Agitator Drives 
GDX, 10:1 300 HP—UNUSED 

8—Turbo Vertical Drives, #58, 5:1, 40 
HP 

2—Lancaster type SKG Counter Current 
Mixers, 29/2” dia, pan 

\1—Sprout Waldron type 3036 Swing Head 
BB Blender, 50 HP 


# 10- 


MARCO FLOW-MASTER UNITS 
Stainless Steel 


New in 1952—Expl. Pr. Motors 


1—KACR Reactor, ser. #3127 
1—Kon-Bi-Nator, 200 GPH #3114 
1—AC-500 Homogenizer, #3125 
2—Roto-Feed Mixers, #3129, 3130 
1—DP-Dry Proportioner, #3131 


TANKS 


12—Aluminum, 3000 gal., 5 compart. 
10—~Aluminum, 500 gal., 807 WP. 

1—St. Clad, 1304, %”; 6500 gal. Vert. 
10—St. St. Pressure Tanks—to 4000 gal. 
20—-St. St. Storage Tanks—to 1000 gal. 


(RR RRRRRRRS ERE R EDS 


STAINLESS STEEL EQUIPMENT 


USED EQUIPMENT IN STOCK—Tanks, Kettles, Receivers, Exchangers and 


Condensers, Stills, Agitators, etc. 


NEW TANKS IN STOCK—From 30 gal. to 10,500 gal. sizes. Also large stock of 
prefabricated tank sections and heads to assure quick delivery of tanks. 


CONVERTING EXISTING EQUIPMENT—(Your own equipment or cur stock)— 
Can be done in our own shops utilizing surplus new or used materials on 
hand. HELIARC WELDING—Water Quenched Stabilized welds, 


“EQUIPMENT CORP. 


1413-21 N. 6TH ST. PHILADELPHIA 22, PA. 
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SEARCHLIGHT SECTION 


LIQUIDATION 


TIDEWATER OIL REFINERY 


DRUMRIGHT, OKLA. 
MODERN — COMPLETE 15000 BBL. PER DAY PLANT 


MAY BE PURCHASED: 
(1) COMPLETE FOR OPERATION 
(2) INDIVIDUAL UNITS OR COMPONENTS FOR REMOVAL 
(3) INDIVIDUAL PIECES FOR REMOVAL 


SOME OF EQUIPMENT HIGHLIGHTS IN PLANT: 


° MOUDNRLOW CATALYTIC CRACKING UNeT © 5000 TON PIPE, VALVES & FITTINGS 
new in 195 © (15) STRU TEEL BUILD! 
* VACUUM CRUDE Oil DISTILLATION UNIT " a rota bee Sl oem 
(installed new in 1953) 
* 2,500,000 BBL. STORAGE TANKS—FROM 9 AMINO PLANT 
500 TO 100,000 BBLS. * LOADING RACKS 
® (6) 30,000 GAL. PROPANE TANKS * COOLING TOWERS, POLYMERIZATION PLANT, 
® (2) 10,000 BBL. HORTONSPHERES MACHINE SHOP, NEW WAREHOUSE SUPPLIES 


(CATALOG BEING PREPARED — WRITE FOR YOUR COPY) 


HEAT & POWER CO., INC. 


New es Office Tulsa Office 
60 East 42nd Street 310 Thompson Bldg. 
New York 17, N. Y. iQ? Tulsa 3, Okla. 
Murray Hill 7-5280 Diamond 3-4890 

















Pr aoa | NOVEMBER SPECIALS 


47 of ae beg 4 eta seat, 15 HP 
FANS — BLOWERS berate rs Ry ti 
EXHAUSTERS Be sing Ctra ern comet wat 78a FULLY 

ihre #47 Puiverizer, with 40 FOSTER GUARANTEED | 


yor. 8 QUALITY 
) 


a ae | | RELAYING RAILS 


NEW~Steel & $/$ Mixers, Kettles & Handle more cars better—cost less to 
—_ ——, , install and maintain. Foster stocks all 
Available Free. : Rail Sections 12# thru 175#, Switch 

WE BUY COMPLETE PLANTS Material and Track Accessories. 
OR SINGLE UNITS SEND FOR CATALOGS 
WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARANCE HOUSE, INC. | [WAN /ON AIK Y MA 


111 33rd Street — Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 























8 
es 





af 
P| 





i 
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PARTIAL LISTINGS 


“R” Single Punch Tablet Mach. 
Vari-Speed, motor drive. 
1 “DD-2” Rotary Tablet Mach. 
1—Dey 350 gal. D.A. Sigma Blade, Stainless 
| Mixer. 
” Stainless Steel Extractors. 


i 


ii leks 


Send for our latest bulletins 


EL! LILLY AND COMPANY THE MACHINERY & EQUIPMENT CORP. 
Piant Salvage Department, John H. Compton 293 Frelinghuysen Ave., Newark, N. J. 
740 SOUTH ALABAMA STREET TAlbot 4-2050 
INDIANAPOLIS, INDIANA Harry Pearlman, Pres. Bill Wolf, Vice-Pres. 
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Established 1912\:7—: 


LATE TYPE 
REBUILT MACHINERY 
At Bargain Prices 


MIXERS 


Baker Perkins 50 gallon Steel and Stainless « 
Steel Steam Jacketed Heavy Duty Mixers ® 
with Stainless Jacketed Blades, motorized 
power tilting, motor driven. 

3500 gallon working capacity Steam Jack- ; 
eted Double Arm Mixing Tanks. 

Stokes, Day, New Era, Hottman Mixers, 4 
from 2 to 450 gal., with and without 5 € 
Jackets, Single, Double Arm Agitators. 7 

Baker Perkins, Day, Readco Heavy Duty, § 
1 qt. to 160 gals., Double Arm Jacketed § 
Mixers with Sigma or Fish Tail Blades. g 


LABELERS 


Model D Knapp Wraparound Labeler. 

Resina LC and Elgin Cappers. 

Burt 611AUB Wraparound Labeler, to gal. 

Pony M, MX, ML, World, Ermold, Pneumatic 
Semi and Automatic Labelers. 

Capem 4Heod Automatic Capper. 


FILLERS 


MRM and Elgin Rotary Fillers. 

S. & S. Gl, G2, G6, HG8B8 Fillers. 

MRM S. A. Stainless Steel Vacuum Fillers. 
Triangle Elec-Tri-Pok Fillers, 1 to 6 Head. 

Elgin 5-Head, Hope }, Filler 2 and 4Head 
Stainless Steel Pisten Fillers. 


PACKAGING MACHINES 


Pneumatic Scale Packaging Units with high 
speed Carton Feeders and Bottom Seal- 
ers, Weighers, Top Sealers with Compres- 
sion Drying Units, Carton Liners, inter- ‘ 
connecting conveyors. 

Stokes and Smith Model B Transwrap with § 
Auger Feed and Fin Seal Attachment. 
Miller, Hayssen, Package Machinery, Oliver, € 
Campbell, Transwrap Wrappers. 
Standard Knapp 429 Carton Sealers. 


GRINDING MILLS—SIFTERS 


Mikro 3TH Pulverizers with 30 HP motors. 

Mikro 4TH, 2TH, 1SH Pulverizers: Schutz 
O'Neill Mills. 

: Charlotte #3 Monel Colloid Mill. 

E Eppenbach V9 Aloxite Colloid Mill. 

5 Day, Robinson, Tyler Hum-mer, Great West- 
ern, Gayco Sifters. 

Rotex Sifters—40V2" x 120” and 40” x 84”. 


MISCELLANEOUS 


Podbelniak 6080 S. S. Solvent Extractor. 
Oliver, Sporkler, Sperry, Shriver, Alsop 
Filters. 


ree SPS RPRPRP SERRE SPR RR SPR ERE SY 


(SSeS ER Ee EE 
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Write, Wire, Phone For Details & Prices 


TOP PRICES PAID FOR 
YOUR SURPLUS EQUIPMENT 


SEARCHLIGHT SECTION 


preliable GEHG: EQUIPMENT 


WINTER '56 INVENTORY NOW READY! 





Send for SPECIAL LIST In Any 
One of the Following Categories 


AUTOCLAVES 
BALL MILLS 
BLENDERS 
BUCKET ELEVATORS 
CALENDARS 
CARTON BLUERS.SEALERS 
CENTRIFUGALS 
CLARIFIERS 
COATING PANS 
COLLOID MILLS 
COLUMNS 
COMPRESSORS 
CONVEYORS 
COOKERS 
COOLERS 
CRUSHERS 
CRUTCHERS 
CRYSTALLIZERS 
DRYERS 
EVAPORATORS 
EXPELLERS 
EXTRUDERS 


FILLERS 

FILTER PRESSES 
GRINDERS 
HAMMERMILLS 
HEAT EXCHANGES 
HMONGENIZERS 
HYDRAULIC PRESSES 


PONY MIXERS 
PULPERS 
PULVERIZERS 
PUMPS 

PRESSES 
PRESSURE VESSELS 
REACTORS 
RETORTS 

ROLLER MILLS 
SCREENS 

SIFTERS 

SLITTERS 

SPRAY DRYERS 
STERILIZERS 
STILLS 

TABLET PRESSES 
TUBE FILLERS 
TUMBLING MIXERS 
VACUUM DRYERS 
VACUUM FILLERS 
VACUUM FILTERS 
VACUUM PANS 
VISCOLIZERS 
VULCANIZERS 





OUTSTANDING 
SELECTIONS 


Filter Presses 


Shriver 24” Staink 21 chamb 4 eye 
Shriver 36” Steam Jecketed; C. |. 29 cham 
Shriver 42° Cast tron; closed delivery 





Pfaudier Glass Lined; Shed. Seeaned up te 
be Roe ne Mads 82 2 
Hydraulic Presses 
600 ton Nydoueile Press: 22 Heated Piatens, 
(2) 300 0 ton Footesinn 11 Heeted Platens, 40° 
35 ron sioyarovtte Pross; Meated Platens, 15" 


Heavy Duty Mixers 

ou Perkins oo... ad 300 gal. working 
Baker 7 Perkins, Size 17, 200 gal. working 
w. Fay ag Mtg me. 100 gal. working 
Boker. Perkins, Type a6 $/S Cascade Mixer; 

625 gal. Charge; Cont. 

Special Tanks-Vessels-Kettles 
Smith 20,000 Gal. Stainless Lined Pressure 
Horinsent Steel” Lithcoted Tank; 3,800 Gal, 
sratohece sop Ovel Tank (Milk Truck Type) 
ae. 3,500 Gal. 21’ lone. 


Steel os 
a A oo 67" «x ™, Gol. ra" 


Ball & Pebble Mills 


Patterson Jackoted Ball Milles 54” x 42" 
pre ane x 8 Porcelain ind. Pebble 
mine se We. 


Vacuum Chamber Dryers 


Devine No. 23; Double Door; 59” x 78"; 13 
neon yee SO. with Condenser, Re- 


F. 4. Te. ‘Ne io 128 8 3 be" = 24”, complete 
with Receiver, | aay etc. 


Drum Dryers 
Leb. Flaker or Drum 
” Dryer 28” « 





72"; complete. 
‘ = 100” Double Drum Dryer; 
Hood mpl jes. 


UNION STANDARD 
EQUIPMENT CO. 


318-322 Lafayette Street 
New York 12, New York 
Phone: Canal 6-5334 


Peewee eePeRPeeeRPR Pee eRe eee 
werreerereeeeeeeee eee eee ae ae 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES Cable 
PHONE: STerling 8-4672 ~arvency” 


iin ean tee ee ee ee oh 
eeegeegeeeeeeeeeeeee eee ee eS 


FRED 
FIRSTENBERG 
President 
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SEARCHLIGHT SECTION 


BIG SAVINGS IN GUARANTEED EQUIPMENT 
& KILNS Ham 





’ WANTED 








Wo Granite 8 ag 
one is. 
slor ite WP. Coticté Bits. 


wie & SCREENS 
Oy re 


ve minsrs. ACTION SALE! 
a" BUY BELOW MARKET 
yore. Ag y single & 4 ag I an ~4% 200 gal. CHEMICALS — DRUGS, ETC. 
WRITE FOR FREE LIST OR 


54 
mae Can Mixers. SUBMIT SPECIFIC INQUIRIES. 


“ype 
to 150 ¢ CHEMICAL SERVICE CORPORATION 
. sere Other sizes. 80-04 Beaver Stree! New York 5, N. Y. 


to 
fe Elec. Agitators 4 to 3 H.P. 


MISC, & SPECIAL 


Stokes & Kux 24 seep fp ppaee preform machines 
Ret, & Bingle et ee ify” to 4” 


devcoe 5 Precch ipa 20 


Gould 76 76 y Pg P. "Contritugal Pun zie 250 PSI. 


Filing tach nes powder reste — Weinstein Co., Div. of Surpiue & 


20 4.P. metor. 
30 H.P. Complete. ! 
2 on i2” x i?’ xi y oge 7) 
wi. 6 Pum 610 West Sth Street Jamestown, New York 
‘ , me) § ‘or Toilet, Laundry, "Chip, pies 
rey 1 q Plastic & Rubber rire Calenders, Hydr. Presse 
Day eroules it HP. moter. inject. Mold Equipt. Extruders, Banbury ian. 


NEW TANKS, STAINLESS & CARBON STEEL, BUILT TO YOUR Srpncanens 
WE BUY YOUR SURPLUS NTS 


age pl, & COMPLETE P = 
PARTIAL LISTINGS, WRITE FOR BULLETINS Catalogues Wanted fer fire protection, re- 
search, library purposes. Manufacturers of 


STEIN IPMENT COMPANY approves fire protection devices and of all 

chemicals listed in the N.F.P.A. trade name 

index send catalogue to Brooklyn Public 

107 ~ 8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip Library, Science and Industries Division, Fire 

Protection Collection, Grand Army Plaza, 
Brooklyn 38, New York. 

















' ys 
Kent 3 HP. Continuous Ory 

















Pen 








All Kinds of Oil Refinery and 
Chemical Equipment, also Tanks 
Write — Wire — Phone 

















CATALOGUES WANTED 














GET INTO BOOMING 
PAPER BUSINESS 


Put Your Idle Money to Work 
rae yA RE A 


MILLION—SELL AP 
R VED FORD 
AN, 


FOR RATES OR 
INFORMATION 


About Classified 
Advertising 





nyt Feo Chicago TCB3 


tea xing reall ob 
\-Ox 3 Wort a” frame) 
2 xi! Gardner 


mavachas — 
Vv Beater—for treating fibrous 
° preparing-——complete with 400 
and cont push button tom sutamatic. 


Forming Machine 


S33ES33 


Contact The McGraw- 


for forming fibers = ae 
Hill Office Nearest you 








— 








DETROIT, 26 


856 Penobscot Bidg. 
WOodweard 2-179 


W. STONE 


ATLANTA, 3 
1321 Rhodes- 
Hoverty Bidg. 
WaAlnut 577) 
R. POWELL 


bine rican 


BOSTON, 16 LOS ANGELES, 17 


1125 W. 6 St. 
MAdison 6-935! 


P. CARBERRY 





J. SWEGER 


LIQUIDATION 


ANTIBIOTIC PLANT 


LAWRENCEBURG, IND. 


CHICAGO, 11 
520 No. Michigan Ave 
MOhowk 


4 
W. HIGGENS 330 West 42nd St. 
J. BRENNAN LOngacre 4-3000 


oe ComPneseens REACTORS CINCINNATI, 37 . HeNY 
AMMONIA COMPRESSORS KETTLES B. Coster 


1825 Yorktown Rood . HATHAWAY 
DEHUMIDIFIERS TANKS Seiten Vege et 


NEW YORK, 36 








JUST PURCHASED 





5—Bird 32"x50" solid bowl Continuous 
Centrifuges, 316 8. 5. with 60 HP 
TEFC motors. Purchased new 1953. 
Excellent condition — Attractively 





DRYERS 
PUMPS 


CENTRIFUGALS 
CONDENSERS 
INSTRUMENTS 


Send for detailed circular 


BRILL Equipment Co. 


2401 Third Ave., New York 51, N. Y. 
Telephone: CYpress-2-5703 








PACKAGING MACHINERY FILTERS G, MILLER 


CLEVELAND, 15 
1510 Hanna Bidg. 


SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower 


Riverside 7-5064 
G. JONES 





Main & Akard Sts. 


PHILADELPHIA, 3 


17th & Sansom St 
Rittenhouse 6-0670 


H. BOZARTH 
E. MINGLE 


SAN FRANCISCO, 4 
68 Post St. 

DOuglas 2-4600 

W. WOOLSTON 
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SEARCHLIGHT SECTION 





WANT TO CATCH ON 
TO A REAL BARGAIN? 


1—Oliver Stainless Steel Rotary Precoat 
Filter, 3‘ x 6’ (New) 

1—Sperry Stainless Steel 18” x 18” Plate 
and Frame Filter Press, 4 eye closed de- 
livery, 21 chambers 

4—Tolhurst Suspended Type Centrifuges, 
with 32’ Steel Imperforated baskets, 
complete 

1—Baker Perkins Type 316 Stainless Steel 
ter Meer Centrifugal Filter, Model HS 
24" 


























AUTOCLAVES: ETC.: 


1—Pfaudler Glass-lined Jacketed Reactor, 1500 gallons. 

1—Van Alst Stainless Steel Jacketed Kettle, 500 gallons. 

1—H. K. Porter Stainless Steel Jacketed Reactor, 500 gall 

2—Tippett & Wood Type 304 Stainless Steel Vacuum Receivers, 
400 gallons and 300 gallons. 

1—Stainless Steel Vertical Storage Tank, 3300 gallons. 

1—Stainless Steel Vertical Tank, turbine type agitator and coils, 
2250 gallons. 

7—-Aluminum Horizontal Storage Tanks, 17.000 gallons. 

3——-Aluminum Vertical Storage Tanks, 12,000 gallons each. 

2—Piaudler Glass-lined Vacuum Receivers, 500 gallons each 
(New) 

11—Pfaudler glass lined storage Tanks, 30-500 gallons. 

1—Pfaudler glass-lined jacketed Reactor, 200 gallons. 

6—Patterson steel jacketed Kettles, 2500 gallons each. 


FILTERS: 


10—Sweetiand #12 Filters with 72 Stainless Steel Leaves. 
1—Republic 15"x15" stainless steel iilters, 15 chambers. 
2—Sperry cast iron 24"x24", 4 eye closed delivery filter presses, 
45 chambers each, 
1—Sperry C. I, 36x36", 4 eye closed delivery plate and frame. 
1—Oliver Rotary Vacuum Filter, rubber-lined, 3’x6’. 
1—Chicago Bridge & Iron Works Horten Sphere, 4500 gallons, 
200 PSI. 


DRYERS AND KILNS: 


1—Link Belt Roto Louvre Dryer, Model 502-20. 
1—Hardinge Rotary Dryer, 7’6"x55’. 

1—Stokes Double Drum Dryer, 5‘x12’, ASME, complete. 
i—Buflovak Double Drum Dryer, 42’x120", ASME. 
1—Bartlett &6 Snow Rotary Dryer, 4'6’x36’6". 

1—Alloy Fabricators Stainless Steel Flaker, 3’x4’, 150 PSI 


MIXERS: 
1—Day type 316 stainless steel sigma blade jacketed Mixer, 200 


gallons. 
10—-Baker Perkins double arm sigma blade jacketed Mixers, 100 


gal. 





1—Readco Double arm sigma blade jacketed Mixer, 50 gallons. 


1—Baker Perkins Stainless Steel Jacketed double arm vacuum 
Mixer, 100 gallons, 40 HP motor. 
2—Stokes Stainless Steel Granulators #21 J and 21 H. 


THE 
GELB GIRL 


November 








1—Link Belt Stainless Steel Roto Louvre 
Dryer Model 207-14 


5—Ames 500 HP Steam Generators, 125 
PSI, year built 1953 


1—Stokes Double Drum Dryer, 5’ x 12’ 


1—Struthers Wells Type 347 Stainless Stee! 
Autoclave, 1000 gallons, 2000 PSI 




















CENTRIFUGALS: 

1—AT&M stainless Steel] suspended type Centrifuge with 18” 
suspended basket, complete with motor and plow. 

1—Bird continuous centrifuge! steel Filter, 24x38". 

1—AT&M stainless steel centrifuge, 48” imperforated basket, 
complete with motor and plow. 

1—Fletcher stainless steel suspended type centrifuge 40” per- 
forated basket, complete with motor. 

3—Sharples stainless steel super-pressurite Centrifuge, Model 16Y 

1—Delaval type 316 Multimatic Centrifuge. 

4—Bird Stainless Stee! Suspended Type Centrifuges with 40” per- 
forated baskets, complete. 


R. GELB & SONS, ix. 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING 


UNION,N.J 


U.S.HIGHWAY No.22, 
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MACHINERY 


* MUrdock 6-4900 
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Shows You the Job 
Your Scales are Doing 
to Control Costs, Guard Quality 


It’s scale check-up time! Time to measure your scales against 
today’s needs—make sure they’re not falling short. The new 
Toledo Weight Fact Kit helps you look at your scales as a 
weighing system—shows you if any scales are “misfits” in 
capacity, application or location. It will help you detect 
weighing inefficiencies that drain off profits. 

Request your easy-to-use Weight Fact Kit today. It’s free— 
no obligation! Take this opportunity to get the vital weighing 
information you need for efficient cost and quality control. 


TOLEDO 


Headquarters for Scales 


MAIL TODAY FOR FREE 

‘ WEIGHT FACT KIT 
Eliminate’ errors 
in reading, re- Toledo Scale Company 
membering and 1403 Telegraph Road 
recording weights Toledo 1, Ohio 
—get fast, accu- Piease mail to me @ Toledo Weight Fact Kit without obligation. 
rate, printed 
weight records NAME a 
with Toledo Print- COMPANY 
weigh in a full 
range of capacities 
for ticket, sheet or 
strip tape records. 











458 








GRANDPA USED 
tt 8) | 


BUT IN HIS DAY THE 

TEENO-PAOL 
which takes the place of pipe 
coils, didn’t exist. Look, for 
instance, at the unusual tank below—made en 
tirely of Dean Thermo-Panel Coil prepared for an 
inner protective coating or lining—ideal for many 
uses in the chemical industry. In grandpa’s day 
euch a structure was hardly possible 

Look, too, st the curved panels shown in previous 
issues of CHEMICAL ENGINEERING—also im 
possible in grandpa’s day. Costs are now reduced 


Less space is required. Heating or cooling is quicker, 
Efficiency is higher. 


52-page Bul- 
letin 355 
makes every- 
thing per- 
feetly clear, 
And with its 
help you can 
do your own 
designing 
Feel free to 
ask for it. 
Dean engi 
neers, if you 
wish, will 


help too 


Backed by 20 years of Panel Coil 
Manvtacturing. 


DEAN THERMO-PANEL COR DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave 
BROOKLYN ‘38, N.Y. Tel. Sterling 9.5400 














Opportunities Unlimited 


for 
PROJECT 
MANAGER 


1. From 35-55 Years of age 
Degree in Chemical or Me- 
chanical Engineering 
Broad administrative and 
technical experience with 
the design and construction 
of petroleum and chemical 
plants. 

Experience in the direction 
of design work on refinery 
units. 
Outstanding record in lead- 
ership. 


SALARY COMMENSURATE 
WITH ABILITY AND 
EXPERIENCE 


AIRMAIL RESUME TO: 
R. J. NUSSELL 


PARSONS 


617 So. Olive, Rm. 1101 
Los Angeles 14, Calif. 
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CHEMICAL ENGINEERING 


Reader Service 


A. J. BABKOW, MANAGER C, J. ROHRBACH, EDITOR 





November 1956 


PRODUCTS INDEX 


Chemicals and raw materials.,........... 
Equipment and accessories 
Processes and services 


GUIDE TO TECHNICAL LITERAURE 


Chemicals and materials 
Construction materials 
Electrical equipment 

Handling and packaging 

Heating and cooling 

Instruments and controls 
Mechanical equipment 

Pipe, fittings and valves................ 
Process equipment 

Pumps, blowers and compressors 
Services and processes 


INDEX OF ADVERTISERS 


Alphabetical list of firms in this issue... . 


CHECK LIST OF REPRINTS 


Editorial reports and other reprints 


READER SERVICE POST CARDS 


Get more information—fast Inside Cover 
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FI RE @ HOW TO DETECT 


__ AND EXTINGUISH IT IN SECONDS! 
HAND PORTABLES 


Vadeee 


Carbon Dioxide Gromericed 
me held Woter 
Clear Water Anti-Freeze 
Anti - Freeze 








Kidde COz portables, either trigger-release type or squeeze-valve type models, are 
available in sizes from 24% to 20-pound capacities. New Kidde Wet Chemical 
Extinguishers are available in 22 gallon bronze or stainless steel models, in- 
cluding pressurized Water or Water-Anti-Freeze units (illustrated). Kidde Dry 
Chemical extinguishers are available in cartridge-operated models of 20 and 30 
pounds capacity or pressurized models of 5 and 10 pounds capacity. 


ATMO DETECTING SYSTEMS 


Kidde-Atmo is a wide-area automatic fire detecting and 
warning system which works on the principle of rate- 
of-temperature-rise. It is ideally suited for cases where 
life protection is of vital importance, or where quick, 
early detection of fire in valuable materials is essential. 

The very first hot breath of fire triggers the system, 
and sounds the alarm. In addition, the system can also 
close doors, shut off fans or blowers — all automatically. 

What's more, the Kidde-Atmo system operates inde- 
pendently of regular power sources, will still give protec- 
tion even if outside power fails. 


menns EQUIPMENT | CO, SYSTEMS 











Dry Chemical 


For major fire hazards, get’ a mobile 
unit. Wheeled CO, units are available 
in 50, 75 and 100-pound capacities, in 
one clyinder, 150-pound Dry-Chemical 
unit has straight stream for long range 

.. fan pattern for wide coverage. Both 
units give expert results even with 
Prag te ss operator. 


New Kidde pressure-operated CO» ex- 
tinguishing systems are individually de- 
signed to fully protect even the most 
dangerous hazards. Directional Valves 
afford protection to more than one 
hazard using the same bank of CO2 
cylinders. 





Walter Kidde & Company, inc. 





Kidde = 1128 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canade itd., 
Montreal — Tesento 
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THIS MONTH’S 


Products 





© Your complete index to chemicals, 
materials, equipment and _ services 
taken from this issue’s advertisements, 
new products departments and “Guide 
to Technical Literature.” 

® Products listed feature code num- 
bers which show the page on which 
they appear. L (left), R (right), T 
(top), B (bottom) indicate ad loca- 
tion; A, B, C, ete. and a, b, ec, ete. 
identify specific product items on an 
editorial page or in an ad. 

® You can get information on any 
listings by circling its key number on 
the Reader Service Postcard (see in- 
side back cover). Replies will come 
direct from the companies manufac- 
turing the products. 


Chemicals 


Acetonitrile 
Acetophenone 
Acid, nitric 
Acids: 


Polymerized 
Gibberellic 
Organic 

Alcohols: 


Ammonia 
Ammonium nitrate 
Aniline 
Antifoam agents 
Antioxidants 
Aromatics, high purity 
Benzoic-toluic 150C 
RG ys da ace ain ae by 471C 
EE hy ih n's es a re es 471D 
Catalysts 
Tot GRONRESO . i ee 471E 
Chemicals 298, 472A, 472B 
Fine & industrial 
Heavy metal 
Organic 
Petroleum 
Urethane 
Chlorine compounds 
Conditioners, water 
Cyanomolybdates 
Defoamers, silicone 
Degreasers 
Dichlorophene 
Elastomers 
Emulsions, paint 
Enzymes 
Esters, maleic 
Films: 
Polyester 
Resin, synthetic 





Index 





Filter aids 
Finishes, antistatic 
Formaldehyde 
Formaldehyde solutions, 
bulletin S-23-5 
Furfural, bulletin 204 
Gases, compressed 
Glycols, polyethylene 
Greases 
Inhibitors, corrosion .. 
Intermediates 
Isotopes 
Stable 
Latex 
Lithium compounds 
Lubricants: 
Compressor 
Multipurpose 
Mastics, insulating, fire 
retardant 
Molybdenum boride com- 
pounds 
Molybdenum compounds 
Monomers 
Vinyl] acetate 
Nitrogen fertilizer materials. .271le 
Nitrogen solutions 
Oils, industrial 
Organolithium compounds . 
Oxides, neodymium 


Phenol 
Plasticizers...... 474H, 4741, 474J 
Polymers, ethylene 
Polyphenyl, chlorinated 
Polyvinyl materials 
Preventers & removers, scale. .T504 
Resins 
Molding, polyethylene 
Polyvinyl chloride 
Tetrafluoroethylene 


Silicon, ultra-pure 
Soda ash 
Sodium borohydride .......... 482 
Sodium lignosulfonates 
Sodium m-silicate ........... B506 
Sodium orthosilicate 
Softeners, rubber 
Solvents 

Aromatic 

Odorless 

Petroleum 
Sulfur 
Surface active agents........ 47T5E 
Thickening agents .......... 142B 
Whitening agents ........... 150E 
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DA 


HAVE EARNED 


REVERSE JET 
DUST FILTERS 


INDUSTRY’S ACCEPTANCE 








Introduced in 1949, the rapid sales 











growth of DAY "AC" dust filters 
measures industry's approval of this 











totally different dust filter. Bar 





graph (drawn to scale) shows 
how sales of DAY “AC” 
filters have increased during 
the past seven years. 
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1953. 1954 1955 


St fol 


Utilizing the Hersey principle of reverse air cleaning, DAY “AC’’ dust filters 
brought industry a needed, long overdue, improved dust filter. This filter has 
many benefits never before found in any dust filter equipment. 


@® NEW HIGH EFFICIENCY 
PERFORMANCE—This filter pro- 
vides efficiencies measured as high as 
99.99+-%. This assures cleaner air 
and higher product recovery. 
@NEW FILTER MEDIA—DAY 
felted filter media traps more dust 
than woven fabric. Felt gives higher 
efficiency, longer life and has same 
pressure drop as woven fabric. 





licensed by 
H, J. Hersey, Jr. 


@ NEW DESIGN FEATURES— 
The Hersey principle of reverse jet 
cleaning, DAY self-adjusting blow 
rings, sanitary square-to-round air 
inlets, automatic-continuous opera- 
tion, superior filter media, are just a 
few of the features introduced by DAY, 


@® NEW FILTER TUBE CLEAN. 
ING—Patented self-adjusting blow 
rings clean the entire filter tube auto. 
matically and continuously, to give 
DAY filters an air handling capacity 
5 times higher than ordinary filters. 


@® NEW LOW INSTALLATION 
COSTS—Unit sub-assembly saves 
time and money—up.to 75% on 
filter erection costs. 


The DAY "AC" Reverse Jet Dust 
Filter is the largest selling filter 
of its type in the world! 

Place the successful operation of your 
dust control system in our hands. Ex- 
perienced DAY Application Engineers 
will survey your plant and supply you 
with engineered recommendations. With 
DAY there is no divided responsibility. 
Our guarantee of satisfaction is backed 
by 75 years of experience. 

Bulletin 559 gives important facts and 
complete description of the DAY ‘'AC"’ 
dust filter. Write toDAY for your copy 
of this informative 24-page bulletin. 


The DRY Company 


656 Third Avenue N. E., Minneapolis 13, Minnesota 
IN CANADA: P. O. Box 70N, Fort William, Ontarie 
Branch Plants: Buffalo, Fort Werth and Toronto, Ontarie 
Representatives in Principal Cities 





Yours IGM 


corrosion-resistant heat exchangers 


1 Smooth flow bonnet distributes fluid 
with minimum turbulence to tubes. 


2 Tubes are roiled into headers. 
3 Boffies made to close tolerance. 


4 Gasket eliminates by-possing, 
fivid leckoge. 


Chemical Pilot Plants Use Young 


The challenging and exacting requirements of the Chemical industry as ex- 
emplified in its pilot plant operations are met and fulfilled by Young engineer- 
ing talent. To heat, cool, condense or evaporate liquids and gases, chemical 
pilot plants need heat exchangers which are compact, economical, dependable 
and resistant to acids and corrosion. Young Stainless Steel “SSF” Heat Ex- 
changers are the answer to this requirement. These exchangers assure greater 
initial and operating economies with more cooling surface per unit volume. 
Young features include factors for fouling and safety, and provide an extra 
reserve capacity when conditions warrant. Tubes are readily accessible for 
cleaning. Available in wide range of sizes. 


nw Young [alert 


to work for YOU ces 
Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


Write to t. L316 
for Catalog No, 1155 





PRODUCTS... 


Equipment 


Accessories, hose 
Acid handling systems. .270D, 491A 
Agitating equipment, catalog 
551 
Agitators 
Airlocks, rotary 


Alumina, fused 
Aluminas, hydrated 
Aluminum 


Analyzers, oxygen 

Automation equipment, bulletin 
A-1555-B 

Bars, stainless steel 

Bearings, roller, bulletin A638. . 156 


Blowers 

Boilers, waste heat 

Bondings, lead, homogeneous... .20 
Boron carbide 

Borescopes 

Breaker-conveyor 

Burners, dual stage, bulletin 


Cables, electric heating 
Carbides, tungsten, platinum 
bonded 
Casters & wheels 
Centrifugals, bulletin 
TC-14-56 
Centrifuges 
Bulletin 1254 
Chains, electrolized 
Chassis slide assembly 
GRR EE sec c dese sees 323 
Chemical equipment, rubber or 


Chillers, water 
Chromatographs, gas ........ 484A 
Clutches 276F, 478E 
Coatings 
Protective 
Chart 1005 
Resistant 
Coils 
Expansion 
Heating & cooling 
Collectors, multi-wash 
Combustion equipment 
Comparators 
Compressors 316, 478 
Barrel-type, high pressure. .158 
Gas-engine 2 
Oil-free, bulletin 104-11 
Reciprocating 
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Condensers, evaporative 
Contacts, electrical 
Control systems, automatic 
‘Controllers 

OSS BEARER SS 274D, 484B 

Pneumatic 

Temperature 
Controls 

Bulletin A-1555-B 

Pressure & vacuum 

Temperature, catalog CC... .486 

Thermal, catalog 500 
Converters, torque 
Conveying systems .... 
Conveyors 

Airstream 


406, 480C 
Verein 
. .266C, 480D 
.19, 266B 


Coolers 
Bulletin 1115 
Dryers ..... 

Couplings .... 

Crushers 
Gyratory & swing jaw 
Jaw 

Bulletin 062 
Bulletin C12-B12 420d 
Rotary fine, bulletin 063....310d 

Crushers-pulverizers-shredders- 
grinders 

Crystallizers 

Cutters 

Delivery systems, bulk 

Demineralizers, ion-exchange .. 

Demisters 

Detecting systems, automatic. .460b 

Detection equipment, gas..... 485B 

Detectors, chlorine .....274C, 485C 

Discs 
Rupture 
Stainless steel........... 

Dockboards 

Drives 
Bulletin K-200 
Variable speed, bulletin 

A-1555-B 

Drums 
UY Reha ain cline x 6h ¥ 
Magnetic 

Bulletin B-601 


..814, 487F 


T507 
22-3b 


Bulletin D-100 
Bulletin D4-B2 
Rotary 
Spray 
Bulletin 373 
Bulletin 232 
Dryers & flakers, drum 
Dust collection equipment 
Dust collectors 
Dust control 
Dust filters, bulletin 559 
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INJEw BULLETIN SHOWS HOW TO 
METER, INTEGRATE AND CONTROL 
WITH THE ASKANIA TRANSOMETER 


Describes Flow, Indication, Recording and Control 
Applications For Fuel Oil, Viscous and Other Liquids 


A new illustrated booklet is now 
available to men interested in technical 
information on the Askania Transometer 
which: 

J. is an unusually accurate flow meter 

2. integrates the flow of viscous li- 
uids and other liquids (including 
uel oil) 

3. develops a pneumatic signal for re- 
cording and control purposes. 
Bulletin #301 includes a listing showing 
mens liquids that can be measured by 
the Askania Transometer. It illustrates: 
how the liquids are metered and in- 

tegrated 
how the signals for the recording and 
control are developed. 


® APPLICATION DRAWINGS 


Of particular interest are the 
operational diagrams and descriptive in- 
formation showing: 

flow, proportioni 
controls 
totalization of multiple fuels 
interchangeable control for fuel switch 
over hook-ups. 
These show at a glance just how: 

the liquid is metered, the air signal is 
dispatched to the Jet-Pipe Regulator 


g and « 





the regulator actuates the hydraulic 
cylinder for the control valve. 

_ Ranges and specifications by 
connecting pipe sizes, flow range, oper- 
ating pressure and maximum operating 
temperature limit are provided. 


@ DESIGN FEATURES 


An additional feature of the new 
bulletin is the added information and 
specifications on Askania’s simple, eco- 
nomical constant flow valve which can 
be used to economically maintain a con- 
stant flow. 

For your copy of the Askania 
Transometer Bulletin—fill in the 
enclosed coupon and mail, or write to 
Askania Regulator Company, 288 E. 
Ontario, Chicago, Illinois 


PA SPR PRE ReEe Oe wD EAS 


Yes, send me a copy of bulletin 9301 


Name 





Tire 





COMPANY 





Appaess 





ee ee Ae ee FO SE PS 


ASKANIA recuraron company 


“CONTROLS FOR INDUSTRY”’ 
HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 


A Subsidiary of General Precision Equipment Corporation 








ALL OVER THE 


in the Plants 
of One Company 











The pictures shown here 
are of Abbé Dispersall Mixer in- 
stallations in a few of the foreign 
plants of a world-famous manu- 
facturer of cosmetics. There are 
many more. These mixers are used 
in the manufacture of tooth and 
other pastes. 

The fact that this com- 
pany has adopted Abbé Dispers- 
all Mixers for pastes in its foreign 
plants (as well as in its domestic 


igh 


SWITZERLAND 


factories) is ample evidence of the 
superior performance of these 
mixers. 


Here’s What They Say 
About These Miammamaumiaes By. 


ABBE 


DISPERSALL 


MIXERS: 
; ts ‘ 
“They have met our re- ff ip} 
i 


quirements for a versatile piece 

of equipment suitable for rela- 

tively small scale production. They 

have the valuable quality of be- : 

ing easy to clean, which, as you Abbé Dispersal! Mixer VENEZUELA 
can appreciate, is a decided 

advantage when more than one 

product is made in the same 

machine.” 


if You Are Mixing 
Liquids or Pastes... 


ask us for a recommen- 
dation, as well as full details on 
the advantages of the Abbé 


Dispersall Mixer. 
Abbe Dispersall Mixer DENMARK 


ABBE ENGINEERING COMPANY 
50 Church Street « New York 7, N. Y. 


464 





PRODUCTS ... 


Elbows, reducing, catalog 54...343 
Engineering systems 
Evaporation 
Evaporation equipment 
Evaporators, film 268B, 482H 
Expanders, tube, catalog 81... B505 
Extinguishers, chemical, 
portable 469a 
Extinguishing systems 
Carbon dioxide 
Mobile 
Extrusions 
Fabrication, process equip- 
ment 
|) CA es 
Feeders 
Wet reagent 
Fillers, powder 
Filter leaf 
Bulletin 561 
Filter paper 
Filters 11, 39a, 330 
Air, bulletin 237 1 
Automatic, bulletin 909....155a 
Backwash, bulletin 431 155b 
Disc, bulletin FG-Bl.......420f 
Disc trap 
Filter presses 
Heavy duty 
Horizontal plate ........... 39b 
235, 498A 
Vacuum 6 
Preeeneun Gree 56. 5 493B 
Finishes, heat resistant 
Fire protection systems, auto- 
matic 
Fittings 
Stainless steel .... 
Bulletin S-3-55 ......... 
Welding 
Flanges 
Drop-forged 
Stainless steel .. : 
Flanges & fittings......... 
Floats 
Flotation, bulletin F10-B81.. .420¢ 
Forgings, stainless steel..... 56-7f 
Gages 
Bulletin V5 
High pressure ... 
Liquid level, catalog 35...... 
Vacuum, bulletin G-20. . 
Gear sets, worm, manual 


Gears, manual DR-2 
Generating plants, package 


Generators 
Signal 


Graders, precision 
Grinders 
Handling equipment, chlorine.481A 
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Handling systems, bulk 
materials 
Heads, stainless steel 
Heat exchange equipment, 
Wullotin VOES ii6is4 evince». 2 
Heat exchangers..... 265, 332, 471 
477, 483A 
PPULENOEAER PE vu oie 6's bwin’ aes 14 
Bulletins 120, 124 
Catalog 1155 
Acid-resistant 
Brazed aluminum 
Extended-surface 
Heat transfer equipment. ..363a 
Heat transfer systems....... 169b 
Heaters 


Bulletin 701 
Far-infrared 
Gradiation 


Heating systems, dowtherm, 
bulletin ID-54-5 
Heating units 
HROrtonepneres ... 6. osc cemeiens 127 
Hose 
Fire, rubber covered......... 15 
Metal, flexible, bulletin 21-A. . 137 
Indicators, sight flow R496 
Instrumentation 


2 Oe 8 Se Say Parone 125 
Insulations 

OS EE Ce err ri perros | 

Industrial 
Jacketing materials, alumi- 

num 
Joints, expansion ............. 79 
Kilns 

| SEA TIEN, 

Bulletin 1115............-54a8 

Laboratory equipment 

Bulletin LG3-B10 
Laboratory glassware ....... 499B 
Laboratory ware ........... 499C 


Liners & bags, polyethylene. TR498 
Linings, rubber, catalog 7115... 302 
Linings & coverings, rubber. . .397b 
Linings & tile tanks, bulletin 

A-153 
SRS a aaa aa et ty 496E 
Magnesia, fused 
| erty Rei atk 
Perma-plate, catalog 1205-D...485 
Material-handling systems, 

film storage 
Materials handling, bulk-flo, 

WOO GHG fii A estore 13 
Metering systems 
Meters 

Displacement. csoiesveo ers 431 





Custom Drying 
eeohest Runs 


NERCO) s 
NRW Dryers 


To meet your requirements for 
large tonnage custom spray dry- 
ing, small and large scale test 
runs and batch testing, Nerco- 
Niro offers, at Netcong, New 
Jersey, the most completely 
equipped facility of its kind. Dry- 
ing equipment includes: COMMERCIAL UNIT 


1, 32” diameter laboratory unit. en, © at 
2. 7'-6” diameter pilot size unit. L 
3. 16’-0” diameter commercial 
size unit. 

Our plant incorporates: 

Expert engineering supervision 

Process steam throughout the plant 

Jacketed feed pipes 

All stainless-steel equipment 

A large warehouse 

Railroad and truck sidings 

Modern materials handling equipment PILOT SIZE UNIT 


We invite you to take advantage of the great savings 
in expense, time and labor that are possible through 
using this Nerco-Niro service. 


Write for Bulletin No. 232 
for a more detailed description. 


Nichols Engineering & Research Corp. 


Nerco-Niro Spray Dryer Div. 
70 PINE ST., NEW YORK 5,N. Y. 
Laboratories: Netcong, New Jersey 
@eeeee#eeeeeessees#eee ®@ 


Nichols Engineering & Research Corp. - Nerco-Niro Div. 
70 Pine Street, New York 5, N. Y. 


Please send me more information on your spray drying 
laboratory services. 


NAME Sew ne ees 





CO. NAME 





STREET 
CITY —___ZONE___STATE 











CHEMICAL ENGINEERING—November 1956 








PRODUCTS... 


Flow 
Bulletin GSP-901 
Bulletin F1-56 

Mills 

Attrition 

Ball, bulletin B2-B13....... 

Ball & rod 

Colloid 


HEAT EXCHANGERS |__U «:isainc 


Imp, bulletin 77...... pipes 388 


Impact 
id fl Ring roll, bulletin 079...... 310e 
: Swing-sledge . 
Tube 


Minerals, heavy 
Mixers....... 405, 464, 494B, 494C 
Bulletin A2-B4 
S| Pere eeitet 308 
Clay, data sheet I-300CM....890 
Horizontal batch, bulletin 95.259 
Pipe line, bulletin 531...... .64c 
Side drive, catalog 582......64b 
Turbine . .289b 
Mixers & feeders............494D 
Mixing equipment ........ .239a 
Molded products, hard rubber. L492 
Monitors 
Impulse . .274E, 486B 
Motor starter-circuit breakers, 
PN NE oo bv is we vee bee 307 
Motors. .91, 518, 276D, 479A, 479B 
The pioneer in the field, Aerofin has concentrated Bulletin MU-185 


on one thing, and one thing only — highly efficient, Chemical 
Electric 





easily installed, easily meintained extended-surface Bulletin A.1865-B .... 
heat exchangers. Aerofin’s design, research, en- Fan cooled .... 
gineering and production experience and facilities Vertical 


Mounts, electronic 
Nozzles 

Oil systems 
Ozonators 


For High Efficiency, Easy se - 
Installation, Low Mainten- Packings 
ance and Servicing Costs... 


are unequalled anywhere. 


Bulletin TP-1155 .... 
V-ring, catalog 4-R-10 

USUI oe ss occ ve sc 
ASK THE AEROFIN MAN Paints, automotive . . 
Pillows, polyethylene 
Pipe 
Aerofin is sold only by manufacturers of fan system Alloy steel .. 


apparatus. List on request. Plastic : 
Bulletin 24 .. 


Bulletin 80 .. 
Bulletin CE-56 


AEROFIN CorPoRA TION Soe a: ah jacketed, 





bulletin J-56 
101 Greenway Ave. 
Syracuse 1, N. Y. 
Pipe & tubing, stainless steel. . .364 
Pipes, corrosion resistant 
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Plants, asbestos, lime & 


Plastics 
Weereeeenen: os... s,s eases 
Plates 


Preheaters, air 
Presses, filter 
Catalog 7-E 
Process equipment ....22-3a, 495A 
Impervious graphite 
Process units, turba-film....... 63 
Propellers, fabricated 
Pumping units, vacuum 
ee 253, 281, TL498, 497A 
Bulletin 30-CE 
Bulletin C-355 (horizontal), 
bulletin V-837 (vertical) .L416 
Bulletins 721.6, 722.6........ 432 
Bulletin 56Sc 
Acid 
Centrifugal .........325a, 497B 
Bulletins W-300-B4, 
Weneenee .... vstiewen 95a 
Bulletin 4011-A 
Chemical, bulletin 440 
PRT ERE a Se appl pale '. 865a 
Direct flow, data sheet 100... 
Displacement 
Double suction, bulletin 
955-R 
Electric-dirive .........+-+8- 95c 
OS SER I 


Process 
Bulletin 1125-B 
Bulletin B-1608 
Rotary 272A, 498B 
Gee Danese. ees 365b 
Gear-type, bulletin 
W-483-B2 


Solids 

Submerged 

Vacuum 

Rotary, catalog 90 
Perens ihe SE 152, 495B 
. ./2T8C 

|| SRSA RE Ry 
Reactors 

Glass lined 

Glassed steel, bulletin 936... .514 
Recorders, te:aperature T435 
Rectifiers 
Refrigerating machines, 

absorption 
Refrigeration, vacuum, steam 

jet, bulletin 1462 
Regulators 

Voltage, bulletin 5157 
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vice 


ee es 





Aa stats ee . 


A lie a i i ni 


by our own engineering staff 


_ INSTALLATION | 


by our own construction crews 


_ MAINTENANCE | 


by our own service specialists 


of Non-Metallic 
Corrosion-Resistant 


LININGS and 
TILE TANKS 


Designed and installed to meet the 
exact chemical and physical re 

quirements of each _ installation, 
Stebbins linings and tile tanks are 
industry-famous for their efficiency 
and economy. 


Wherever you are—whatever 
your corrosion-resistance problem 
may be (even at high temperature 
and high pressure)—it will pay 
you to take advantage of Stebbins’ 
unequalled design experience and 
installation facilities. 


Write for Bulletin A-153 


See our Advertisement in 
Chemical Engineering Catalog 


1 
STEBBINS _ 


Engineering and Manufacturing Company, Watertown, N. Y 





Censitive 





DIFFERENTIAL PRESSURE and 
VACUUM CONTROLS 1 


” 


By using UNITED ELECTRIC’s Type J6K or Type J27KB control, it is 
possible to control accurately the difference in pressure between two 
pressure of vacuum sources, The J6K contains a single switch; the 
J27KB is a dual switch control. 





can be set between limits of 49” Hg and 3 psi 
J27KB — can be set between limits of 1” Hg and 5 psi 


15 amps. at 115 or 230 volts A.C. Also 20 amps. or D.C. 
switches on specification, 


N.O., N.C., or Double Throw no neutral position 


J6K — internally located, uncalibrated adjustment wheel. 


J27KB— each switch has independent, uncalibrated 
adjustment screw. 
Made to screw terminals on switches through clearance 
hole in enclosure. 





Two '4" female NPT pressure connections 


J6K 75g” x 474," . 25%". 
J27KB — 7144" x 644" x 274” 


JOK — 214 bbs, J27KB — 2 Ibs 





UNITED ELECTRIC manufactures a complete line of temperature, pressure 
and vacuum controls, Standard units can be modified or custom-built 
units made to your specifications. Additional information on pressure 
and vacuum controls is available upon request. 


ep United tlectnc controls 


‘ 


Ne 





Rings, stainless steel.......56-7h 
Rocket engines 
Rods 
Cleaning 
Filler 
Rolls, crushing, bulletin 065. .310c 
Rubber, buty!] 
Rubber & Plastic materials, 
data CE-50 
Rubbers, silicone 146A, 146B, 
146C 
Safety Equipment, storage 
tank 
Samplers 
Air 
Automatic, bulletin S81-B4. .420c 
Cylinder 
Scales 
Bagging 
Shipping 
Screen cloth, wire 
Screens 
Gyratory, bulletin 
07B8446 
Vibrating 
Seals 
Lubricated, bulletin 551... .423 
Mechanical 393, T508 
Shaft 
Separators 
Air, mechanical 
Cylinder 
Dise 
Magnetic 
Sheets, stainless steel 
Shoes, silicone-treated 
BUICON DOMES 2.060 co scree 60-1 
Silicon carbide 
Slakers, bulletin 1115 
Snubbers 
Sockets 
Softeners, publication 4520-A.341 
Steels 
Rubber-lined, bulletin 
RE os vcccccoesosvenr iene 
Stainless 56-7a, 96b, 163 
246-7, 368 


Stills, pot 
Storage equipment, chemical. .422 
Supports, cable 
Switches 
Control 
Pressure 
Tables, concentration, 
bulletin T1-B3 
Tanks 
Test, cyclone evaluation 
Test facilities, hydraulic.... 
Thermocouples 
Thermostats 
Time components, duplex. . 
Timers, industrial 
I a go oe 92 
Thrower units, centrifugal 
action 
Tooling, plastic 
Towers, cooling 
Tractor shovels 
Tractors, trackmobile 
Trailers, industrial 
Transducers, ultrasonic ....270E 
Transmission machinery, : 
power 
Transmitters 
Differential pressure, bulletin 
98274 
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Temperature, bulletin 
Transometers, bulletin 301.... 
Traps, steam, bulletin 10-55. ..164 

Bulletin T-1789-X ......... 815 


Fork lift 
Tube sheets, stainless steel .56-7d 
Tubes 
Heat exchanger 
Heat exchanger & condenser .327 
Tubing 
Laminated 
Plastic, bulletin 66 
Stainless steel 
Titanium 
Tubing supports 
Valves 
Bulletin 500 
Circular AD-2080 
Bulletin CE-52 ...........897%€ 
Back pressure 
Butterfly, catalog 160 
Check 21, 489C, 428 
SPE Sos oele¥ a hee 83c, 490A 
Diaphragm 8, 370, 396c 
Drop forged steel, supplement 
1 to catalog F-9 
Gage 
SP Pee 154, 433, 490B 
Gate & Globe 
Lift-plug 
Lubricated plug 
ee SE hs cai'st oeae's 65 
Reference book 39, sec- 


Packless, bulletin 813-VC.... 
RRS Ope aay Poe 89 
DN iiss wiles 6 0 83b, 328 
Regulator, temperature & 
pressure, bulletin J-180.... 
Relief 
Solenoid 
meetin GORS sce ck eke 139 
Bulletin 700 
Stainless steel form 200-A. .319 


High pressure 

Pressure - 
Vibratory equipment ..304d, 482B 
Warehouses 
Warmers, valve 
Washers 

Air 

Centrifugal 

Water conditioning equipment. .72 
Weighing, industrial 
Welds 
Wire cloth 
Wire cloth & screen 
Wrappings, protective 


Services 


Cleaning, chemical 

Construction, process plants. .350 

Design, engineering & con- 
struction 

Engineering & construction. ..153 

Fabrication, metal products. .475b 

Fire protection 

Laboratory services 

Plant sites 

Plants, nitric acid 

Processes, silver plating 

Water well systems......... 499H 





| 








for the Full Range of 


v 


When considering the right filter for your process, bear the above 


PRESSURE FILTRATION 


Shriver Filter Presses offer 


Complete recovery of solids with reasonable degree of dryness. 
Perfect clarification regardless of nature of slurry, even the 
most viscous materials. 

Combines filtration with bleaching, decolorizing, deodorizing, 
germproofing or winterizing. 

Suitable for filtration over widest pressure and temperature 
range. 

Versatile — can be used for washing cake, redissolving cake, 
extraction, thickening of slurry, catalytic contacting, ete. 
Filter plates made of any suitable metal, wood, plastic, plastic- 
coated or electroplated metal. 

Filter media of any type — textile or metal cloth, paper, ete.; 


also any filter aids. 


factors in mind. Remember, Shriver Filter Presses are the most widely 


used of all batch pressure filters—and for good reason: Low invest- 


ment cost, low floor space per unit of filtering area, widest range of 


usefulness. 
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Send for the Shriver Guide to Better Filtration. 


} Decotur, Go.~Meveten, Tex, ~t, Levis, Mo.—Son Fi 












THIS MONTH’S 


new low cost , 
Technical 

synthesis methods | 

through OZONE | ® Want to build up your 


files and keep them up-to- 













date? You can get any publi- 


eation in this comprehensive 
OLEFINS P : 
RHC=CHR guide — free — just for the 
asking. 
© It’s easy—simply circle 
item’s number on the Reader 
3 Service Posteard and mail. 
re Replies will come directly 


from companies offering the 


literature. 
RHC~03—CHR . 
OZOMIDES 


m9 
{RCHO] RHC ~0-0-CHR 
ALDEHYDES OR Chemicals 
































Acetonitrile....... Technical information 
includes yee & chemical prop- 
erties, solubilities of various ma- 

terials in acetonitrile, specific reac- 

tions, physiological properties, etc. 

Request Bulletin F-7501D. 

470A Carbide & Carbon Chem 




















Acetophenone...... 8 p. technical bulletin 
gives properties, specifications, ship- 
ping containers, constant-boiling mix- 
tures, & solubilities. Typical reac- 
tions are given & descriptions of its 











use. See Bulletin F-40,091. 
470B Carbide & Carbon Chem. 












Acids, Fatty, Polymerized......! lew 20 
. klet, titled “Empol 1022 Poly 
merized Fatty Acid” gives complete 








description, specifications, character- 
OZONE is the versatile new tool for istics, considerable applications data 
. " and shipping data. E 
PLAN NOW... low cost organic synthesis which 4700 Emery Industries. 






















co amen features specific, high yield reactions eur yy 
Orene Conference with proven dependability and the tions, test methods, Including physical 

Chicago, utmost in convenience. Information and ae, fare 4S eee Sees 
Nov. 28, 29, 30. ozonators to meet any requirement 470D Carbide & Carbon Chem. 
for detail from laboratory size to tonnage | “elinitinited possibilities of fatty alco- 
Kingsley 5-4020 plants are available from | chemical ‘reactions, Most important 






general reactions are included in 
Bulletin No, 907-R 
470K Archer-Daniels-Midland Co. 









Alcohols, Fatty......New 13 pg. bulletin 
includes reactions and preparations, 
data on saturated and unsaturated 


WELSBACH 






TECHNICAL LABORATORY UNITS | alcohols & tables of melting and boil- 

SERVICE OZ E PLANTINSTALLATIONS | ing points. A complete list of refer- 
| ences is included Bulletin 907-R. 

470F Archer-Daniels-Midland Co. 








THE WELSBACH CORPORATION PROCESSES DIVIGION~ 1504 WALNUT ST... PHILADELPHIA 2. Pa * From advertisement, this issue 
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Literature T by E R M A L 


Alcohols, Fatty, Unsaturated 
nical Bulletin describes “‘Unadol 90”, 
essentially a mixture of 9, 12-Octa- 
decadienol & 9, 12, 15-Octadecatrienol. 
Includes sug ested uses, physical prop- 
erties, specification range & solvents. 
471A Archer-Daniels-Midland Co. 














Aniline Offers aniline that exceeds 
A.C.8. specifications for CP aniline. 
Uniform quality assured by automatic 
instrumentation. Company will fur- 
nish a sample, specifications, price 
and delivery quotations. 

313 *National Aniline Div. 


Antioxidants Company offers 8 pg. e; De 
pamphlet describing “Antioxidant ‘ ea 7 a compact 
AC-1", used in the petroleum field, : ' = 
in gasolines, jet fuels, waxes & olla. i . 


Includes applications, specifications, & 
physical properties. b m ns f 
471B Catalin Corp. of America. f . ea o 
Bromine......29 pg. booklet, “Bromine”, ; mie , 
includes properties, methods of han- “aq heating air 
dling, detailed product characteristics, ¥ 
etc. Designed specifically for purchas- 


ing by noe er Wye ee & users . 3 ~ i 
n indust “ “J , ; 
Ay. ria resear¢ elds , or process 








Dow Chem. Co. 





Butyl Oleate Witco butyl! oleate is a 
stable, non-volatile, oily liquid, which 
will not solidify under normal winter | 


gases for 


conditions. Description & information 
on properties contained in Technical 


Service Bulletin B-8. | F | testing or 


471D Witco Chem. Co. 
New Girdler G-35 Cat- 


ysts retain outstanding physical | j production 
| f 





pro les even after repeated regen- 
erations and use. Permit outstanding 
operational flexibility captnecus 
economical operation. etails. 

301 *Girdler Co. 





Catalysts, Ion Exchange 12 p. book- 
let describes advantages of using ion 
exchangers as catalysts for epoxida- 
tion of unsaturated oils and olefins, 


h Sraen at omrtene ee, seteenen- THERMAL HIGH VELOCITY BURNERS MAKE 
a Permutit Co. | THESE HEAT EXCHANGERS POSSIBLE... 
——- Whether it be an existing standard design or 
* From advertisement, this issue a unit for special requirements, THERMAL 
heat exchangers provide the ultimate in 

f compactness, high performance and re- 

Contents of This Issue . . . sponse. These heat exchangers are always 

. designed around the high velocity, clear 
Chemicals and flame combustion characteristics of 
materials ....... THERMAL burners. Convection is thus the 

2 primary means of heat transfer thereby 
Construction promoting uniform metal temperature and 
materials longlife. THERMAL Heat Exchangers are sup- 
plied as complete package installations in- 
Electrical equipment. 478 cluding all control and accessory equipment. 


Handling and Pressures tend 40 9908: PONG. Fon 
‘ ressures from ° . Tempera- 
Packaging tures from 300°F to 1500°F. Heat transfer 


: ‘ ratings from 250,000 BTU/hr to 35,000,000 
Heating and cooling. 482 BTU/hr. 


Instruments and AAAS /// 
controls . 


Mechanical \ 
Pipe, fittings, valves . MN 


equipment 
Process equipment .. 491 T nll - Be ivi A LL 


Pumps, blowers, com- 
seiniie : Thermal Research & Engineering Corp. 
. CONSHOHOCKEN «© PENNSYLVANIA 
Services and 
REPRESENTATIVES IN PRINCIPAL CITIES 


processes ....... OA a 








Gas, Oil & Combination Burners @ Air 
- Heaters « Submerged Combustion « Com- 
bustion & Heat Transfer Equipment 
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LITERATURE .. . 





Chemicals Company offers an up-to- 
date listing, with brief descriptions, 
of all its available chemical bulle- 
tins. This 4 p. compilation is accom- 
panied by a blank for ordering de- 
sired bulletins. Ch-3. 
472A Climax Molybdenum Co. 





Chemicals Typical Harshaw chemi- 
cal products: electroplating salts, 
anodes and processes; vinyl stabil- 
izers; fluorides; glycerine; synthetic 
optical crystals; fungicides. Request 
16 p. booklet. 
298 


*Harshaw Chem. Co. 





Chemicals...... New 8 p. leaflet, “Neville 
Products to Make Your Products Bet- 
ter” covers company’s full line of 
chemicals & contains data on the 
solubilities & compatibilities of Neville 
Resins. Request copy. 
472B Neville Chem. Co. 








Chemicals, Fine & Industrial...... Com- 
pany offers latest comprehensive price 
schedule for fine and industrial chem- 
icals. Also includes a price schedule 
for electronic chemicals, definition of 
grades & F.O.B. points. 

4720 J. T. Baker Chem, Co. 





Chemicals, Heavy Metal Reference 
File shows heavy metal compounds 
Baker supplies in tonnage quantities, 
and quality grades available. Also 
contains availability charts of light 
metal compounds and acids. 

236-7 *J. T. Baker Chem. Co. 








Chemicals, Petroleum Olefins are 
used in production of quality resins 
for heavy-duty varnishes, in the 
manufacture of rubber chemicals, 
germicides, insecticides, dyes and 
surface active agents Details. 

275 Atlantic Refining Co. 





Chlorine Compounds Valuable 48 
illustrated catalog describes organic 
chlorine compounds, their physical 

| properties, solubility, specifications, 
, ats - , . 
Beach-Russ Type RP High Catrlon 7 tit. test methods, etc 
Vacuum Pu combine 472D 
= —_ fea mee = fe 
ary and reciprocating Cyanomolybdates Company offers a 
pumps, providing greater review, by Battelle Memorial Institute, 
speed of evacuation, of the more important physical and 
consistent high vacuum, chemical properties of the cyanide 
low power consumption complexes, cyanates and thiocyanates 
and longer service iife. Request Bulletin Cdb-11 
472E Climax Molybdenum Co 


Carbide & Carbon Chem 








Defoamers, Silicone. Dow Corning 
“Antifoam B”" disperses immediately 
in aqueous solutions. No stirring or 
agitation required Ready to use & 
ideal for continuous processing. Re- 
quest particulars and free sample. 

. : ‘ ’ ° ; > 

Whether it is titanium, magnesium, lithium, zirconium, ger- ae waren na ed 

, ili nadium, etc....if your process Degreasers......Company offers bro- 
manium, calcium, silicon, vanadiu 4 Y P h d chure containing descriptive material 
requires vacuum operation, your working vacuum can be reache | on both Permacel 345 Degreaser and 


. | Permacel 340 Bite. Permacel 340 Bite 
faster and at lower cost with is a new pre-paint cleaner and wax 


and silicone remover. 
BEACH-RUSS iver Perinacel Tape Corp 


Dichlorophene . . Company offers 


complete revised comprehensive bibli- 
Rotary Vacuurm umMmps ography of the literature on G-4 
(Dichlorophene). Contains abstracts 


‘ ‘ of scientific trade articles & of for- 
The Beach-Russ Type RP Pump is used extensively in processes eign & domestic patents. Technical 


involving vacuum or inert atmospheres for induction or arc melt- Bulletin D-2 
ing, heat treating, alloying or refining. This versatile pump is 


available in capacities from 20 to 1800 c.f.m. for any laboratory, Masters... Mecprens fn improving 
development or production work. It can be used on either a products and cutting maintenance and 

system, or in combination with a diffusion Wicemane Salaeek” aa” “Weate 
straight mechanical sy , 


about Hypalon.” 
pumping system for higher vacuums. * 73 : *E. I. du Pont de Nemours. 
The superior design, high efficiencies and slow operating ennere ne epee 
speeds make the Beach-Russ Type RP Pump the best available physical properties, chemical and 


hysical lata, > di 
mechanical pump for your work. Catalog 90 tells the full story. Soihen, types Bo gy Be 


tions, instructions for use and trade 
names. Details in Form G101. 
472H Shawinigan Resins Corp. 








Sindar Corp. 











Entymes Recently issued 24 pg. 
pamphiet enumerates the uses of the 
B E A ’ h4 = R 8) S * @) M Pp A N Y: versatile enzyme “Papain” in indus- 
triai, medicinal and veterinary fields. 
N Y N Y Contains ae on stability, 

. , et ew or / i assay, & chemistry, 
( Church 4721 S. B. Penick & Co. 
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Esters, Maleic Technical Information 
includes physical properties, net con- 
tainer contents, oa ymerization in- 
formation, textile appMcations, miscel- 
laneous reactions, & availability. 
Bulletin F-73654. 
473A Carbide & Carbon Chem. 





Finishes, Antistatic Technical in- 
formation describes a new durable 
ty antistatic finish for textiles, 
“Niatex” Antistatic Ag-2. Includes 
application procedures, physical prop- 
erties, etc, Bulletin F-40021. 
473B Carbide & Carbon Chem. 


Formaldehyde Allied produces the 
basic raw material, methanol, at the 
same plant where the formaldehyde is 
made. Therefore, 7 can be sure of 
steady supply—and purity. Details on 
delivery, prices and services. 

121 *Nitrogen Div., AC&D 








Formaldehyde Solutions Celanese 
Formcels are low water content form- 
aldehyde solutions in a variety of 
alcohols. Useful as organic chemical 
intermediates . . for resin con- 
densation reactions. Bul. S-23-5. 

285 *Celanese Corp. of America 





Furforal......Furfural: selective solvent 
for refining petroleum fractions and 
rosin; extractive distillation agent 
for hydrocarbon separations; reactive 
solvent and dispersant for many 
resins. Bulletin 204 
400 *Quaker Oats Co, 





Gases, Compressed....... Company an- 
nounces new catalog & price list of its 
compressed gases & gas regulators 
Includes special gas mixtures for in- 
strument calibration, nuclear flow 
counters, furnace atmospheres, etc 
473C atheson Co. 





Glycols, Polyethylene Valuable 48 p. 
illustrated catalog describes “Carbo 
wax” Polyethylene Glycols, their 
physical properties, industrial appli- 
cations, shipping data, specifications, 
etc. Catalog F-4772B 
473D Carbide & Carbon Chem, 





Greases ...... Bulletin describes “Sun 
N-52X Grease’, a stable, high-melt- 
point grease for bearings at tempera 
tures up to 250 F, or for sealed anti- 
friction bearings used at normal tem- 
peratures. Bulletin 47 
473E Sun Oil Co 





Inhibitors, Corrosion A discussion of 
the peoumee use of slightly soluble 
molybdates in white & tinted in 

hibitive paints. A simplified proce- 

dure for estimating the corrosion in- 
hibition. Bulletin Ch-25. 

473F Climax Molybdenum Co, 





topes......Company announces avall- 
ability of literature describing in de- 
ta their services and facilities 
Isotope measurement, fall-out studies, 
and radiocarbon dating are some of 
the services made available 
4736 Isotope Products. 





Isotopes, Stable.......Company offers a 
revised stable isotopes inventory and 
price list. Complete details of the 
sales and loan policy are contained 
in the new Stable Isotopes Catalog. 
Catalog F-80001. 
473H Union Carbide Nuclear Co. 





* From advertisement, this issue 


Now turn to the back. . . 
Simply circle the code numbers de- 
sired on the handy pre-paid postcard, 
and mail it to us. Replies will reach you 
direct from the companies manufactur- 


ing the product. 
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Square corner design and nar- 
rower rim yield increased filt- 
ering area. 








@ Absolutely leak-proof 
construction 


@ Smooth surface of frame 
facilitates cake discharge 


@ Stands up under heavy 
hammering 

















The “RIM-LOK” leaf for horizontal 
filters offers filtering area equal to that 


of other “H” type leaves, 


The “Rim-Lok” Filter Leaf overcomes the disadvantages inherent 

in ordinary pressure filter leaves—such as leakage and “bleeding” 

of filter aid due to rim bulge, rivet “give,” poor sluicing, ete. 
“Rim-Lok’s” ingenious construction provides these unique service 


features: 


1—Lightweight, rugged chamber that provides improved support 


for the filter cloth covering. 


2—Increased chamber capacity that assures low pressure drop for 
uniform precoating, even on the largest leaves. 


3—Larger cross-sectional area of the frame permits better drainage 


of filtrate. 


4—Increased filtering area with square corner design. 


5—Lends itself easily to re-covering, without destroying the frame. 


6—Lower initial cost and lower operating and re-covering costs, 
Write for Bulletin 561 


MULTI-METAL wire CLOTH CoO., 


1353 GARRISON AV 


INC 


NEW YORK 59.N.Y 





CUT COOLING TIME 


RAISE 
PROCESS QUALITY 


with 
C. H. WHEELER VACUUM REFRIGERATION 


Employing the principle of flash evaporation, here’s what C. H. Wheeler Steam Jet 
Vacuum Refrigeration will give you in food processing: 


Low initial cost of equipment in standard assemblies consisting of steam 
jet ejectors, boosters, barometric or surface condensers and water pumps 
e Low installation cost « Low cost operation using plant steam at pres- 
sures down to 2 psi « Savings in space in plant, on roof or outdoors 
e Savings on maintenance, because there are no moving parts in a steam 
jet vacuum system except the chilled water pump ¢ Uniform production 
capacity, because there is no wear or scale formation « Easy operation 
with either manual or automatic instrument control « Overload capacity 
without damage e Economical operation at part load « Maximum safety, 
no noxious gases, no pressure or explosion hazard e No noise or vibration 
e Cooling to any temperature above 35° F. 


OTHER TYPICAL USES 


e DRYING e DEODORIZING e REFINING 
e COOLING e DISTILLING’ e FILTERING 
e DEHYDRATION e EVAPORATING 


Investigate the possibilities in your plant for C. H. Wheeler Steam Jet 
Equipment. Write for Bulletin 1462 and name of nearest representative. 
C. H. WHEELER MANUFACTURING CO., 19th & Lehigh, Philadelphia 32, Pa. 


UITERATURE ... 





Newsletter describes Hycar 

its stabilizers & their 

effect on physical properties, foaming 

properties, effects of thickeners on 

e ovtty & greasenroof coatings ob- 
tained by blending Hycar Latices. 

474A B. F. Goodrich Chem. Co. 





Molybdenum Borlde Compounds 
“Refractory Molybdenum Borides” is 
a 6 p. bulletin describing applica- 
tions; chemical, physical and mech- 
anical properties; and preparation of 
molybdenum boride compounds. 
474B Climax Molybdenum Co. 





| Molybdenum Compounds A collection 
of thermodynamic data for molybde- 
num and its oxides, sulfides, carbides, 
nitrides, silicides & halides. Includes 
oxidation-reduction potentials for vari- 
ous reactions, Bulletin Cdb-2. 

474C Climax Molybdenum Co. 





Monomers ...... New folder gives im- 
ee properties and suggested uses 
or the 36 monomers that are avail- 
able. Copolymer and polymer uses, & 
industries in which monomers are 
used included, Folder F-40033. 
474D Carbide & Carbon Chem. 





Monomers, Vinyl Acetate New 20 pg. 
bulletin gives essential information on 
physical properties, grades, specifica- 
tions & handling, details on poly- 
merization & chemical reactions. All 
data fully referenced. 
474E Air Reduction Chem. Co, 





Nitrogen Solutions. . ..New 48 p. hand- 
book contains the most up-to-date 
nitrogen solutions technical data 
available. Describes chemical & phys- 
ical properties, handling, storing in- 
formation, ete. 
474¥F Nitrogen Div. (AC&D) 





Organolithium Compounds...... Company 
offers Annotated Bibliography On the 
Use of Organolithium Compounds in 
Organic Synthesis. Original Bibliogra- 
phy and its Supple ments are offered. 
Supplements 1, 7 & 4. 

474G Lithium Corp. of America. 





Plasticizers. “Chilorowax LV—A Sec- 

onda: Plasticizer for Vinyl Resins” 

descri the liquid chlorinated 

araffin its properties & presents typ- 

cal vinyl resin formulations & a 24- 
hour plasticizer exudation test. 

474 Diamond Alkali Co. 





Piasticizers Up-to-date bulletin de- 
scribes low temperature plasticizer, 
Plasticizer SC. Includes physical and 
chemical properties, data on use in 
Hycar, Chemigum, Paracril and Neo- 
prene. Bulletin #06-72-3-5-56. 

4741 Harwick Standard Chem. Co. 





Plasticizers Technical Service Bulle- 
tin gives test recipe used & physica! test 
data for Witco #20, a plasticizer for 
natural rubber tread stocks. Has 
Mooney Scorch time 25% longer than 
the Pine Tar recipe. Bulletin R-12. 

Witco Chem. Co 





Polyphenyl, Chiorinated Aroclor 1248 
is a highly stable chlorinated poly- 
phenyl; does not support combustion 
up to its boiling range 652° to 725° F. 
is non-corrosive, Request technical 
information. 
160a *Monsanto Chem, Co 





Polyvinyl Materials Products made 
from Geon rigid vinyl include corro- 
sion-proof pipe, fume ducts, tanks, 
trays, materials that can be machined, 
ylaned, sawed, drilled, and cemented. 
3ooklet on Geon 8700A & 8750. 

9 *B. F. Goodrich Chem. Co. 





Preventers & Removers, Scale 
TONE utilizes best features of poly- 
merized phosphates and amino acid 
chelates to inhibit scale formation and 
dissolve and remove scale deposits. 
Request Technical Bulletin 
T504 *United Chem. Corp. 


Resins......Company offers “Applications 
of Velsicol Resins in Rubber Com- 
pounding” treating the use of thermo- 
plastic hydrocarbon resins. Covers 
physical & electrical properties, test 
data, etc. Bulletin 218, 
474K Velsicol Chem. Corp. 
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Resins, Tetrafluoroethylene.... Teflon 
tetrafluoroethylene resins used exten- 
sively in process industries Offer 
chemical inertness, hixh heat resist- 
ance, low-temperature toughness, etc. 
Properties & applications. 

309 *E. I. du Pont de Nemours 


PRET LORELEI 





Sodium Lignosulfonates ... “Pp rae 
Technical Bulletin Number 303” 
scribes use of sodium lignosulfonates 
as a binder for structural clay prod- 
ucts. Describes 5 grades, their surface 
activity, wet & dry strength, etc. 
4754 West Virginia Pulp & Paper 








Sodium m-Silicate Valuable data on 
Drymet anhydrous—the most highly 
concentrated form of sodium m-sili- 
cate. Drymet File Folder contains 
complete technical information and 
suggested formulations. 

B06 *Cowles Chem, Co. 





Sodiumo-Silicate......New booklet dis- 
cusses various metal cleaning & laun- 
dry applications of the chemical & 
presents physical & chemical proper- 
ties, packaging & safety precautions. 
Form No. 126-8-556 
475B Dow Chem. Co 





Softeners, Rubber Technical Service 
Bulletin includes description of Witco 
#20 softener, giving physical proper- 
ties, applications, and packing pro- 
cedures. For complete information, 
request Bulletin R-11. 
475C Whitco Chem, Co. 





Solvents Technical information de- 
scribes “Ketosol” Solvent 75, a mix 
ture of Acetophenone & Phenyl 
Methy! Carbinol, giving physical prop- 
erties, solubilities, omens ations, etc. 
Request Bulletin F-7370A 


ee en un. ~~~ At Phillips Chemical . . . 


Solvents, Aromatic.......Cover a very 
wide evaporation range. Their in- 
dividual characteristics satisfy spe- 
cific requirements in a great variety 


of formulations. See, ‘‘Shell Aromatic fs e 
roe nts for the Coatings Industry.” : 
*Shell Oil Co. : 
Surface Active Agents......Valuable 40 § 

Pp. catalog describes Tergitol surface 








formance data, etc. Catalog F-5900D 
Carbide & Carbon Chem 


astive agents, nonionic & anionic : 
Includes general properties, applica 
tions, physiological properties, per- é 





At its Borger, Texas Philblack plant, Phillips 
Chemical Company needed expertly-de- 


Monthly publication “Haynes signed, precision-fabricated overtrack bulk 


Digest” includes articles on q 
vacuum-melted alloy, service in han- 4 storage for its carbon blacks. BOARDMAN 
dling molten glass, production of high- ces 
Tee eee a — metalcrafting specialist — was commis- 
476F Haynes Stellite Co é . . . 
sioned to build these huge Berquist tanks to 
Aluminas, Hydrated......Alcoa Hydrated rm one ’ " i 
Aluminas Series C-700 general-pur- 4 Phillips specifications. 
pose pigments offer: fine particle size, ae 
eget A Mp ent j The specialized skill and experience BOARD- 


tics and substantial chemic al neutral 


i R t details a TT . 
186 *Aluminum Co. of America r MAN put to work for Phillips Chemical can 
Aluminum Process Industry applica- satisfy your needs for custom fabricated 


tions o Aegon ~- abe oe 
everything from beer to bomb shells ; . * 
eee inaintod te Wimiveted, 10 e. Goeke : metal products. Your request will bring a 


P Industries Applicatio of * 
Moa Anu : BOARDMAN engineer to discuss wee 


100 *Aluminum Co, of America s 


requirements. 


Construction Materials 














Aluminum “Reynolds Aluminum 
Digest”, a 32 page monthly publica- 
tion contains reviews of articles re- 
lated to yoy see the pre- of 
ceding 30-60 days. Contains summary r " 2 r 
of related current events ' OUR key to quality metal fabrication is . . . 
475G Reynolds Metals Co 





Aluminum Bar Stock ... Illustrated % 


p. technical brochure “Hollow Alumi ; 

num Bar Stock” discusses tolerances, 

mechanical properties, and applica- ‘ 

tions of the hollow machining stock : THE co 
. 


oe your ened as , 
arvey uminum. 
| OREAROMA CITY 


1401 $.W. 11TH 


BRANCH OFFICE: TULSA, OKLAHOMA 
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Di Ai. Bea e-..1...7 
COUNT DOW 


on the BIG engineering 
challenge of all time! 


Rock-anchored into the crags of the Santa Susana 
Mountains near Los Angeles crouch the massive test-stands 
of RockeTpYNe — the most gigantic rocket engine workshop 
in the Western Hemisphere. The privileged men who tend 
these great power plants are a select group indeed. 

For no matter what their specialty, they are working at 

the most advanced state of their art. 


The scientist or engineer who enters the field of large, 
liquid-propellant rockets at ROCKETDYNE can expect 
to encounter more phases of his profession in one day 
than in a year of conventional practice. 


= 


ws 
atlas > * 


¥ 


Here at ROCKETDYNE men use units no bigger than a 
small sports car to generate power outputs greater than 
Hoover Dam — power that is precisely delivered during 

a period measured in minutes. Inside the engines, 
materials and mechanisms must function perfectly under 
extreme stress and vibration, yet temperatures range 
from minus 250°F to 5000°F in close juxtaposition. 
Valve action must be so close to instantaneous that 

the expression “split-second” is completely unimpres- ge“ | 
sive; we are dealing with conditions in which the 

term “steady state” is applied to a millisecond. 


Day by day the tests go on, and every day produces 
its two miles of information on oscillograph tape — 
fascinatingly new information, far in advance of 
available texts. This is one of the newer industries 
with an assured future. The methods now being 
developed here for producing effective power 

to the attainable limits of mechanical stress will 
have wide application. Such experience is 
practically unobtainable anywhere else. es 


oe \> 
Wi 


The only way you can appreciate the 
far-reaching significance of such a 
rogram is to be a part of it. 
ill you accept the challenge? 


Here are the fields of 
opportunity at ROCKETDYNE : 
FOR ENGINEERING GRADUATES: Acronautical, Chemical, Structural, Elec- 
trical, Electronic, Metallurgical, Mechanica}; qualified for Analytical, 
Research, Development or Design responsibility. 
FOR SCIENCE GRADUATES: Physics, Chemistry, Mathematics. 

INTERESTING BOOKLET. Facts about rocket engines and engineering. Send for your 


ersonal copy of “The Bia Challenge.” Write: A. W. Jamieson, Rocketdyne Engineering 
Personnel Dept. 59611-CE,6633 Canoga Avenue, Canoga Park, Calif. 


ROCKETDYNE 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
BUILDERS OF POWER FOR OUTER SPACE 
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Coatings. .....Company offers “Compara- 
tive Coatings Chart’ illustrating the 
various resistances obtainable in com- 

aring coatings made on various 
ases. Includes application data, prop- 
erties, etc. 

476A J. Landau Co. 





| Coatings, Protective Barrett Cold 


Coatings can protect cranes, convey- 
ors, bridges, storage tanks. Offer 
ays resistance to moisture 
and chemical atmospheres. Request 
particulars, prices, literature, 

257 *Barrett Div. 





Coatings, Protective Helps you figure 
cost per sq. ft. per year of service 
for any 6 coating 7. Gives com- 
plete details on Phenoline 305 . 
system for longer prote eco against 
corrosion. Data Chart 1005 
391 *Carboline Co. 





Coatings, Protective sygerent & Ty- 


gon “ATD” are companion products 
to make your fight against corrosion 
less costly——more effective. You can 
get better protection. For the full 
story see “ ygon Painting Manual.” 

102 *U. 8. Stoneware Co. 





Coatings, Resistant 4 p. illustrated 
bulletin describes 3 general classes 
of chemical-resisting organic coat- 
ings. Points. out advantages of 
yhenolic & plastion! Unichrome drum 
inings. Bulletin ChemcC-2. 
476B Metal & Thermit Corp 





| Extrusions......New 6 p. folder, covering 


extruded products, describes the 
facilities for production of tubular & 
solid shapes & explains the Ugine- 
Sejournet hot extrusion process. Re- 
quest Folder TB-413 

476C Babcock & Wilcox Co 





Fabrication, Process Equipment. 
Fabrication of the following in all 
standard types of metals: reactors, 
fractionating columns, heat ex- 
changers, pressure vessels, agitators, 
kettles, tanks, coils, evaporators 
Details. 

28-9 *Brighton Corp. 





Insulation......New 4 p. 2-color brochure 
describes Gilsulate insulation for hot 
underground piees Discusses the 


preblem of underground pipe insula 
tion, application, & includes useful 
technical data. 

476D American Gilsonite Co. 





Insulation, Biock......Eagle-Picher wih 
Supertemp block insulation ees 
the new “precision-finish.” A highiy 
efficient, all-purpose insulating block 
that is practically dustless. Offers 
valuable product sample. 
94 *Kagle-Picher Co 





Insulation, Pipe & Block 12 p. gives 
full data on hydrous calcium silicate 
insulation for hot outdoor piping & 
process equipment operating at ser- 
vice temperatures up to 1200 F. Tells 
how Thermobestos is made. Illus- 
trated. 
125 *Johns-Manville. 





Insulations, Industrial No matter 
where youf insulation job may be 
Armstrong can give you efficient, well- 
integrated, on-the- fob service from 
original specs to final installations. 
woakiets describe full line. 

73 Armstrong Cork Co. 





* From advertisement, this issue 


Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It’s designed for 
busy engineers who want to find 
things fast, get more informa- 
tion fast. RS is easy to use, and 
you can bank on it. 
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Alaminum ° 
Pp. manual, “Kaiser Aluminum 
Insulation Jacketing Materials & | 
Methods,” describes aluminum jacket- | 
ing materials -. . details forming | 

goetention methods recom- | 


*Kaiser Aluminum & Chem. | 


——~ Materials, 





Lead is relatively inexpensive, 
extremely durable, pliable and mal- 
leable. It is easily salvaged and | 
the serap value is usually a high 
percentage of original cost. Request | 
“ederated’s Lead Handbook. | 
430 *Federated Metals. | 


Linings, Rubber Manhattan Rubber 
Linings are made from thick, multiple | 
calendered sheets of natural or | 
synthetic rubber that expand and 
contract with the metal under tem- 
perature changes. See Catalog 7115. 
302 *Raybestos-Manhattan 


Linings & Tile Tanks Designed & 
installed to meet the exact chemical | 
& physical requirements of each in- 
Stallation. Stebbins linings & tile | 
tanks are famous for their efficienc 
& economy. Request Bulletin A-153. | 
467 *Stebbins Engrg. & Mfg. Co. 











Pillows, Polyethylene......New one-page 
catalog sheet illustrates newly devel- 
oped polyethylene pillows which re- | 
duce evaporation of liquids in open 
vessels up to 70%. Illustrations show | 
design and application 
477A American Agile Corp. | 





Plastics......New 15 pp, illustrated cat- | 
alog, entitled “Bakelite Plastics in 
the Home Building Industry”, de- | 
scribes plastics for foundations, for | 
framing, finishing, built-in equipment 
and for mechanical equipment. 
477B Bakelite Co. 


Plastics, Fluorocarbon...... New booklet 
covers entire family of Kel-F fluoro- 
earbon products—plastics, disper- | 
sions, oils, waxes, greases, elastomers, 
printing inks and chemicals. Com- | 
pany makes booklet available on 


request. 
149 *M, W. Kellogg Co. 


; 

Rods, Filler “Ampco-Braz #1, ‘3-in- | 
1’ Filler Rod” describes a new low- | 
fuming, high-strength. veratile nickel- | 
brass rod for brazing & braze-welding | 
with the oxy-acetylene process. Re- | 


quest Bulletin W-31, 
477C Ampco Metal. 











Rubber, Butyl Enjay Rutyl comes in 
non-staining grades for white and 
light-colored parts, offers excellent | 
electrical properties, low price and 
immediate availibility. Full detalls | 
available upon request. 

231 *Enjay Co. | 


Piping, | 





Rubber & Plastic Materials 
pumps, valves and tanks have a wide 
range of temperatures, ressure, 
impact resistance, For details about 
Ace rubber and plastic materials, 
request Technical Data CE-50. 
396a *American Hard Rubber Co. 


Steels, Rubber-Lined Ace rubber- 
lined steel... strength & pressures of 
steel plus chemical resistance of hard 
rubber Excellent for alkalis, most | 
inorganic acids, many organic acids, 
ete, Bulletin CE-52. 
307d *American Hard Rubber Co. | 


Steels, Stainiess.....Comprehensive 124 p. 
case-bound Stainless Steel Handbook 
helps select right stainless steel and 
indicates proper usage. Includes | 
listings of analysis, properties, & | 
characteristics of each type. 

368 8=6©*Allegheny Ludlum Steel Corp. 


Steels, 
informative 44 p. 
the Most of Stainless Steels in the 
Chemical Processing Industries.” 
Dozens of Crucible stainless grades | 
are availabie to you now | 
163 *Crucible Steel Co, of America. | 

| 











Stainiess....... Company offers 
booklet, “Making 





Titanium Shows resistance to chlor- | 
ide solutions and _ retains useful | 
strength up to 800-1000F. Other ad- 
vantages and data on application and 
fabrication of titanium alloys in 
descriptive Rem-Cru Review. | 
92 *Rem-Cru Titanium. 
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5 Stage 
NORWALK 
COMPRESSOR 


built for economical performance 


Frames with taper roller bearings, reversible ring plate valves 
force feed lubrication, generous intercooler coils are some of 
the features that make this horizontal duplex compressor 
compact, sturdy, and efficient to operate. Its five stages de- 
velop 7500 pounds pressure. 


Every Norwalk compressor is test-run for eight hours at the 
factory, then taken down for complete inspection before 
re-assembly and shipment. Complete catalog describing com- 
pressors from single stage to six stages available on request. 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 


Makers of high pressure compressors since 1864 





Tooling, Plastic “The Marblette Di- 
gest of Plastic Tooling” summarizes 
existing applications of plastic tooling 
for metal-forming & plastics-formin 
& in foundry practice. Describes vari- 
ous thermosetting materials. 
478A Marblette Corp. 





Wrappings, Protective Bulletin de- 
scribes new protective plastic coating 
develo for use on acid-carrying 
pipe lines. The coating serves as 4 
mechanical reinforcement for the pipe. 
Request Bulletin #9010. 
478B Bakelite Co. 





Electrical & Mechanical 








Bearings, Roller Bulletin gives load 
ratings, dimensions and other data 
on odge-Timken Roller Bearings. 
Offer superior performance, depend- 
ability and long life. Delivered full 
assembled, ready to mount. Bul. A638, 
156 *Dodge Mfg. Corp. 


Casters & Wheels Featuring Darnel- 
loprene treads (a soft resilient Neo- 





prene rubber compound) ... casters 
offer ease of movement, quietness, and 
protection for floors. See Manual for 


details. 
R407 *Darnell Corp. 





Chains, Hlectrolized...... Company offers 
a concise & readily understandable 
folder in a question & answer form 
on electrolized roller chain. Discusses 
corrosion resistance & gives advan- 
tages of electrolized chain. 
478C Atlas Chain & Mfg. Co. 





Chassis Slide Assemblies......Chassis- 
Trak'’s new Ga deh ot chasgis 
slide assembly (Model CTEM) simpli- 
fies mounting of electronic oqus ment 
in cabinets or racks. Further informa- 
tion available upon request. 

Chassis-Trak Corp. 





Clutches Unique type clutch, possess- 
ing exclusive Hock-in” toggle action, 
offered 4 Salsbury Corp. Tog-O-Loc 
Clutch as disengagement speed 
approximately 400-500 rpm lower than 
engagement speed. Bul. 56-D-2. 
478E Salsbury Corp. 


Contacts, Electrical New 28 p. cat- 
alog, “Baker Electrical Contacts” de- 
tails contact materials, material char- 
acteristics, types of contacts and 
applications to industry. Presents 


numerous designs. 
478F Baker & Co. 








Converters, Torque New bulletin de- 
scribes Twin Disc’s new 1600 Series 
Single-Stage Torque Converter. Con- 
tains illustrations & tables on con- 
verters fluid circuit, horsepower & rpm 
capacity. Bulletin 508. 
478G Twin Dise Clutch Co. 


Describes the Cleveland 

simple, compact 

drive that provides infinitely variable 

output speed over a range up to 9:1 

from a coristant speed power source. 
Illustrated Bulletin K-200. 

12 *Cleveland Worm & Gear Co. 








Expanders, Tube New 32 p. catalo 
contains complete specifications o 
entire product line of Ideal Tube Ex- 
panders and Cutters, plus necessary 
mformation pertaining to a line of 
Operating Accessories. Catalog 81. 
B505 *Gustav Wiedeke Co. 
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Now turn to the beck .. . 


Simply circle the code numbers desired 
on the handy pre-paid postcard, and mail 
it to us. Replies will reach you direct 
from the companies manufacturing the 
product. 
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Standardization and monty pro- 
duction make stand dard and fal 
worm gear sets possible. Manual 


W-1. 
166b *Foote Bros. Gear & Mach. 


life Duti-Rated gears 
= og for in- 


too 
produced to high BO toler- 
ances. Complete information and 
ppanpical data available in Manual 


166a *Foote Bros. Gear & Mach. 














spidly 

rap 

Lvleay And yf ay a. A 
magnetic separation in chu u 
ducts. Request Catalo; 1208-D. 
485 *Dings Magnetic Separator Co. 


Motor Starter-Circult Breakers De- 
sign, construction & performance of 
circuit breaker & motor y > 
Unilets give maximum safety un- 
paralleled ease of hag a EB 
maintenance. Bulletin 
307 ve Blec. Co. 








“Synchronizer” tains 
articles on use and appneation of ‘tM : 
Synchronous Motors. Includes motor — . —Dredge Mining in South Carolina 
maintenance chart, information on 
motor upke ee ae (4 Vertical Motor 


— | e . 
Electric Mach. Mfg. Co. | k f h | 
me ie speaking of heavy minerals.... 
Motor provides best in mechonion) 

Pearingn "best in’ rigid gonatrection’: | ition i d 
earings, st in . F a -boz 

Someaky  tnalea. Gomniess’ Botello ITRO’S across-the-board position in atomic energy an 


Syamame In new beeuiet. related technologies gives it unusual insight into un- 


*Eliiott Co. . : . 
Eis to semen wear sumes, tapped industrial potentials. From this vantage point, it has 


tators, compressors and blowers. i j i j 
Se aterdel tee a? ae diversified into rare earths and heavy minerals through 


motors, te zen. B/S to 000 bp, vengy association with Crane Co, in the operation of Heavy 


pow requ For 
complete intormation-Bulletin MU185. . 
62 *Wagner Elec. Corp. Minerals Co. 











Moters......Reuland Fiexi-Shaft motor i i j 
brovides| new. fuld-drive aha Heavy Minerals owns large ao of mee materials 
use of steel sho ns o FF e 
fiuia” Features ‘smooth loud. aceelera- for thorium, on sree - re earth ores Ps 
on, protection ainst equipmen . 
Sonate Hequest fiterature, Aiken, S. C., and anama City, Fla processing plan 
4708 uland Electric Co. under construction at Chattanooga, Tenn., will produce 


Motors, Vertica Com offers in- i i i 
overs, Vertical... Company offers in- thorium and thorium compounds, misch metal, rare earth 
oe anes moter, geprorm- chemicals, zirconium compounds and related products. 
cently edopted by NEMA. Describes Pechiney of France, holder of many patents in rare earths and 
‘00 U. 8. Blecl. Motors. heavy minerals, retains a minority interest in the company. 


Packings, is used . ‘ » » , 
because it is impervious to any known Heavy Minerals’ deposits contain a number of heavier rare 
industrial acids and caustics; has ‘ ‘ ° i . 
no known solvent; has zero Water earths including europium, gadolinium and yttrium, many 
shoo ioe; le unatected by weather. f which idered important in nuclear development 

efion” Accessories boo! ° 
402 *Raybestos, Manhattan. CF Wines 80 Come P 
Packings, Tefi r_ all-chemical j i 
ckings, Tefen... For al chemical There are many projected uses for these products in the 
. extremely antihesive .. . requires no field of nuclear applications for control and shielding, x-ray 
lubricant... lasts for months in serv- . 8 
ice where other packings fail in hours, sources, capacitors, vacuum tubes, television color tubes and 


See Bulletin T : p 
ganar *U. 8. Gasket Co. catalytic reactions. New and unique production processes by 

















Packings, V-Ring.....“Pressure-Sealing” Heavy Minerals Co. make these products available in 

V-Ring packings can be used for all , nae eat 

reciprocating rods and valve stems separated forms at high purities and greater quantities. 
handling water, oll, solvents, steam, 
air and gas. For complete details, 


eee sett ata om. 8. Gasket Co. For detailed information write HEAVY MINERALS CO., an associated company of 





oom Lubricated Chempro Seals give 
economical service on Pe 
"Ch —_ alkalis, solven 
emical liquids and slurries 
diverse operating conditions. 
See Bulletin 551, 


a 
Sons, i “apenlalty ‘saginoered tor’ the 261 Madison Ave., New York 16 
eals a enginee ‘0 " 
Chemica. Industry, elimina’ x, X- VO, ww 
expensive and corrosive flu - 
pan es ae 3 information @ Research, development, weapons systems 2 Uranium mining, milling, processing, retining 
av seal fs 
308 *Crane Packing Co. FE Nuclear and process engineering, design C2 Rare metets, rare earths, heavy minerals 


2 Refinery engineering, design, construction CP Caramic cotors, pigments, tine chemicals 
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to meet your specialized needs... 
A COMPLETE LINE OF 


Cunold 0. Beckmans 


OXYGEN ANALYZERS! 


For time-saving, accurate meas- 
urements of Oxygen in your proc- 
ess or laboratory operations, select 
from the complete range of Oxygen 
Analyzers offered by Arnold O. 
Beckman, Inc. 

Each instrument operates on the 
field-proven Arnold O, Beckman 
paramagnetic principle which 
makes a direct physical measure- 
ment on the Oxygen itself. No 
chemicals, no complicated second- 
ary relationships are used! 


fr 


— |) 


MODEL C —For higher accuracy with nof- 
rower ranges (than ovallable with the D2), 
the Model C will meet your more advanced 
needs. Select aimost cay single range 
0-5%, O-10%, 16-71% 65-1004 O7 etc. 
(er equivalent in mm 0: portial pressure). 
Accuracy ls + 1% of full scale. A 95% 
response to ony reading is obtained in less 
then one minvte, Oxygen content is read 
directly from @ @ d «ale. M 

ments moy be taken on either continuous 
or fixed volume samples. 115 Volts 50/66 
cycles. Weight: 12 tbs. 


~~ 





a 


Ss 


MODEL £2 — The precision-designed Mode! 
£2 fits the needs of installations requiring 
moximum accurecy. Offering @ choice of 
single or muitiple ranges, the Model £2 
provides quick, eacy readings when @ po- 
tentiometer diel is monvally odjusted te 
restore @ light beam to its null position. 
Oxygen content is read directly from the 
dict, Minimum ranges 0-1% Or with accu- 
racy of + 1% of full scale. Ranges 0-54, 
O ond wider... ccevrocy + 0.5% of 
full scote. 115 volts 50/60 cycles. Weight: 
| 31 tbs. 


S 
a = — 


For General Information, 
Ask for Data 


File 
21X-116 





MODEL D2 — Spot-checks on purged tanks, 
lines, or flue gos ore done quickly and con- 
veniently with the Model D2. This unit is 
completely self-contained, battery-operated 
and weighs only 3'/ ibs. Operation is sim- 
ple—merely squeeze a bulb to draw sample 
inte the Anelyzer, press a switch, and ob- 
serve the © jon indicated on the 
graduated scale. Available with either 
0-25% O2 (0-190 mm) or a 0-100% 
0: (0-760 mm) dual range, the Model D2 
eccurately performs to + 2% of full scole. 





Se 


RECORDING ANALYZERS — for continu- 
ous, automatic operation, Models F3 and 
G2 Analyzers provide millivolt, current, or 
pneumatic output for operation with stand- 
ord recorders. Ranges from 0-0.1% 02 to 
0-100% Gz, 16-21%, etc. Multiple ranges, 
explosion-resistant cases, as well os com- 
plete sampling systems are available ex- 
tras with the Models F3 or G2. 


FOR MORE INFORMATION— 
Outline your particular problems 
and let Arnold O. Beckman’s ex- 
perienced engineers offer recom- 
) mendations for your specialized 
needs, Bulletins on any and al! of 
the Arnold O. Beckman Analy- 
zers are yours for the asking. 


Grmold 0. Bockman <> 











Switches, Pressure pressure 
switch, 9622 or C9622, can sense two 
different pressures in one system and 
actuate independent electrical cir- 
cuits at any two desired points. In- 
formation available upon request 

Barksdale Valves. 





Transmission Machinery, Power 
ge 1956 Engineering Catalog dis- 
cusses full line of power transmission 
machinery—-base plates, clutches, 
couplings, sprockets, engineering data, 
pulleys, etc. 
480B Dodge Mfg. Corp. 





Handling & Packaging 





Veelos adjustable v-belts 

faster, cleaner work, less 

vibration, cooler running, greater flex- 

ibility & simple installation. Veelos 

Data Book contains valuable engi- 
neering data. 

295 *Manhein Mfg. & Belting Co. 





Conveyors ...... New brochure describes 
Prab’s bucket elevators, screw con- 
veyors, and vibrator combination. 
Units are designed to handle abrasive 
materials such as sand, chemicals, 
grains, etc. Brochure P-30. 

Prab Conveyors. 





Conveyors, Versatile new flat 
belt bag conveyor features variable 
belt speeds and adjustable frame to 
meet variety of conveying require- 
ments. Company makes further in- 
formation available upon request. 
80D Richardson Scale Co. 


Conveyors, Lift New bulletin de- 
scribes how the Rapistan Vertical Lift 
Conveyor can replace costly elevators, 
Save space & the time & cost of an 
elevator operator. Request copy of 


Form 1400-66, 
Rapids-Standard Co. 


480E 

Delivery Systems, Bualk...... Company 
offers information on Superior Bulk 
Delivery Systems, giving greater pay- 
loads, discharge rate, safety and 
profit. Includes specifications and 
diagrams. 
480F 








Superior Separator Co. 





Dockboards Company offers 4 ‘ 
two-color catalog covering their com- 
ylete line of HI-LO Automatic Dock- 
yoards Explains & diagrams the 
HI-LO features for both recess & 
packaged models. Catalog D-160. 

0a Kelley Co. 





Drums, Magnetic. . -Eriez Permanent 
Magnetic Drum can be used for auto- 
matically extracting tramp tron from 
materials conveyed in spouts, chutes, 
spiral conveyors, etc. For more 
information, request Bulletin B-601 
480H Eriez Mfg. Co. 


Feeders.......Prater offers Blow-Thru 
Feeder for pneumatic systems. Avail- 
able in cast iron and bronze. Power 
requirements vary according to the 
fineness and abrasiveness of the prod- 
uct. New Airlock Catalog. 

408 *Prater Pulverizer Co 








Feeders, Wet Reagent Accurately 
meter minute quantities of liquid 
from 0 cc to 2000 ce per minute. 
Float valve in tank permits connection 
of feeder to bulk storage device. Data 
in Bulletin F6-R9 
420¢ *Denver Equipment Co. 





*From advertisement, this issue. 





Now turn to the back .. . 


Simply circle the code numbers de- 
sired on the handy pre-paid postcard, 
and mail it to us. Replies will reach 
you direct from the companies manu- 
facturing the products. 
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Handling Equipment, Chiorine } 
literature illustrates & describes such 
chlorine handling equipment § as: 
liquid chlorine evaporators, valves & 
fittings for chlorine liquid & gas sup- 
ply + em etc. Catalog 50.100. 

Wallace & Tiernan. 





Hortonspheres Hortonspheres are 
designed the storage of such 
liquids as anhydrous ammonia, buta- 
diene, and other volatile a, are 
available in sizes to 30 bbls. 
Request complete RMR ey 

*Chicago Bridge & Iron Co. 





“Magnetic Ideas From 
Driez” contains case histories explain- 
ing how various firms use permanent, 
non-electric magnets to prevent iron 
contamination In their products. Illus- 
trated, 24 p. Brochure B-213. 
481B Eriez Mfg. Co. 


Materials Handling, Bulk-Fle..... ulp- 
ment designed to reduce handling 
costs on wide range of materials. Fea- 
tures ability to feed, convey, elevate 
in one compact, fully enclosed assem- 
bly. 28 p. Book 2475. 

13 *Link Belt Co. 











Packaging Materials......“Packaging and 
Carloading Guide,” a 48 p. booklet 
tells how to package and carload for 
maximum product protection at mini- 
mum cost. For complete information, 
request Catalog No. 17. 
481C Signode Steel Strapping Co. 





Scales, Bagging y 2-color, 6 p. 
bulletin describes the design, per 
formance, & features of a new auto- 
matic bagging scale, designated as 
GA-38. Inciudes construction, com- 
ponents, etc. Bulletin No. 0156. 
481D Richardson Scale Co. 





Scales, Shippin 4 p. two-color bul- 


letin describes automatie bulk grain 

shipping scale for the rapid weighing U S U 

“ all free-flowing grains. Describes 
peration, *y eaglonaed features, etc. 

Bulletin 4049 


4818 Richardson Scale Co. | TO UNLOAD THIS CENTRIFUGAL 


Storage Equipment, Chemical Light- 
weight, neneantueive,, spmperecere- That’s all 
resistant tanks by Beetle have proven ‘ , . ° ‘ 
tops at beating costly chemical gor : at’s a | you he and the plow swings out to the side of the bas- 
rosion problems. ompany offers et... plows do shot aide ae : , 
tully descriptive iiterature , plows we the basket side . . . travels back and then swings 
422 ‘Carl N. Beetle Plastics. out of the way. Solids meanwhile discharge quickly through the 


Supports, Cable P-W bulletin de- bottom, For this is the new Tolhurst Batch-Master® Centrifugal 
scribes cable trough & accessories for : : ; ¢ i. ; 
holding cables for all industries, De- which combines quick discharge with the greater stability of Center- 
scribes channel, extension & adjust- . Be . 
able connectors for any change in Slung™ Suspension. It needs no more headroom than a man requires 
direction or elevation. Bulletin 256-F. ; ’ 
481F P-W Industries. no center spindle from above, 











Tractor-Shovels The HA “Payloader” Bi he : , 
& the larger model HAH do the work atch-Master offers a choice of perforate and imperforate baskets. , . 
of 4 previous units. Ideal for any 
bulk materials you have to scoop- up. 


carry, load, dump, stockpile or spre i ” p : “age 
Request literature. speed” drive lets you select the best speed for loading, spinning, un- 


ada nals > loading. Send for 4-page bulletin, 


corrosion-resistant materials . . , manual unloader if desired. “‘All- 





Trailers, Industrial 2 p. two-color 
bulletin describes & gives full specifi- 
eations for Models A-614 & A-44 


heavy & extra-heavy duty trailers, of 
10 ton & 30 ton capacity respectively. Fr SS e@e@eneae MAIL COUPON TODAY = aeuanuan ong 


Bulletin TR-103 
Tolhuret CENTRIFUGALS 


481G Mercury Mfg. Co. 
A DIVISION OF 


American Machine and Metals, Inc 


Specialists in liquid-solids separation 





New 8 p. catalog describes 

ny’s complete line of electric 
powered “Walkie” truck models. Cov- 
ers, in concise form, capacity and 
dimensional specifications, construc- 


tion details, etc. 
481 Moto-True Co. 











Trucks, Fork New 20 p. illustrated 
catalog describes in detail the latest 
in the Master Line of Lewis-Shepard 
Fork Trucks. Outlines features of new 
“EB” truck, pointing out advantages, 


etc. Request your r copy 
4811 s-Shepard Prod. 


Dept. CET-1156, EAST MOLINE, ILLINOIS 


Send your new free 4-page Bulletin TC-14-56 giving full data on Batch-Master 
Centrifugal. 





Trucks, Fork Construction details, 
operating characteristics 4% mainte- 
nance features of the new Clarklift 
line . fork trucks are d/ ascribed in a 

p. three-color brovhure, titled 
an lift Features”. 
Clark Equipment Co 


NAME AND TITLE 
COMPANY 


AODORESS 


city Lone STATE 


*From advertisement, this issue. ee Se ee oe ee 
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ina 
tired 
oil well 


Here's an idea, as yet untried, 

but with good potential. 

We have a remarkable product, Sodium 

Borohydride (NaBH,). It is soluble in water 
to the extent of 55 g. NaBH,/100 g. H,0, 
or 4.4 pounds/gallon of water at 25°C. 
These solutions arg stable in alkaline water 
solutions at a pH of 9 or higher, but when 
treated with acid, NaBH, is decomposed 

to release hydrogen. 


NaBH, of 2H,O ay 4H, of NaBO, 


We suggest that an alkaline solution of 
NaBH, be pumped into an oil well, 
perhaps with a wetting agent, and allowed 
to diffuse into the pores of the oil bearing 
rock, This would be followed by pumping 
in a solution of acid which would react 
and generate hydrogen insitu. The 
evolution of hydrogen (38 cu, ft. / lb. 
NaBH,) should open clogs in the porous 
strata and under a hydrostatic head 
could generate considerable pressure in 
the pores, Note that no special equipment 
- would be necessary for this treatment. 

if interested, why not take advaniage of 
our experience in hydride chemistry. 


CONGRESS STREET 
BEVERLY, MASSACHUSETTS 


~ 
Metal Hy drides ais 











LITERATURE... 





r Maneuv- 


Tow- motor Power 
trates and describes low cost, 
proved features of Towmotor fork itt 
trucks. Describes operation. 

482A Towmotor Corp. 





Vessels, High Pressure Cole 
build you the kind of high-~- 
tanks or vessels you require . 
size, any shape, any metal. 
plete roduct information, 
copy of catalog, “Tank Talks.” 
T5600 *R. D. Cole Mfg. Co. 





Vibratory Equipment Electro-perma- 
nent magnetic Hi Vi vibratory equip- 
ment needs no recifier. Operates at 
3600 CPM cron off an AC line. 
Units are automatically self-adjusted. 


Request data. 
482 Eriez Mfg. Co. 


mpany announces the 
availability Be * new 8 p. applica- 
tion analysis on materials handling 
in grocery warehouses. Includes de- 
scriptions & illustrations, Request an- 


—“— #152. 
482C Lewis-Shepard Products. 








Weighing, Industrial mpany 
makes available 

through which weighing information 

assembled quickly. Kit in- 

cludes instructions, relationship of 


ws to cost, etc. 
482 Toledo Scale Co. 





Heating & Cooling 





Burners, Dual Stage Oil burners of 
the steam and mechanical types now 
combined into dual stage burners 
For the detailed description, illustra- 
tion and specifications, Bulletin 25 is 
ee on request. 

IA *National Airoll Burner Co. 





Cables, Electric Heating 
scribes Chromalox 
wire” electric heating 
rovides a flexible, high temperature 
eat source | for application tempera- 
tures up to 276 F. Bulletin L-1138. 
Edwin L. Wiegand Co. 





pany's line of 10 
through 150 hp packaged, reciprocat- 
ing water chiller units for industria! 
& commercial, comfort or process 
applications. Bulletin Ds- ne - 
482F Trane Co. 





Coils, Heating & Cooling tainless— 
éontinuous plate type with staggered 
tubes and smooth drawn ferrules pres- 
sure-expanded to produce effective 

sitive mechanical ape Ja aasae bond 
tween tube & fin. 
363e eMarlo Coll Co. 





Condensers, Evaporative Stainless— 
150 tons. Suitable for indoor As 
outdoor location. Quiet operating. A} 
prime surface condensing coll ae 
able to your specifications. Request 


further information. 
363d *Marlo Coll Co. 





Evaporation p. brochure, “An 

Door” tells about unit opera- 

tions such as evaporation, crystal- 

lization, filtration, pulp washing & 

spray drying as a means to reduced 
Fra & improved quality. 

4820 Swenson Evaporator Co. 





Evaporators, Company offers 
wi him evaporater in 2” glass 

mode! and in these diameters of dain 

less steel: 12”, 24”, 36”, 48” and 60”. 

Also available in’ monel, hasteloy, 

nickel, etc. Deta 

4828 Pfaudler Co. 





Heat Exch Eq pplica- 
tions include | polyacr inthe” and 

c copolymers, (rayon 
cellophane), ‘ssitulone acetate, 
cellulose ethers and lyesters. For 
gotatie, request Bulletin V248. 





Girdler Co. 





*From advertisement, this issue 
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went Tne dato inseationn of taveenh * 
Mirecuee was | COTH SYSTHaM 
number of Side heat pow ow 


ty Regus Ee Bulletin HE. 
eng wningtown Iron Works. 


Heat Exchangers......I\‘«tributes Delan- 
ium Graphite Biock >y Heat Ex- 
changers for Powell. Du Carbon 
Products Ltd. of waves, England. 
Applications as cond a evapo- 


eaters, heat opepngece. t. 456. 
483 anium Granhite Co, 


Heat Exchangers 











Heat Exchangers 
“SSF” stainless steel heat exchangers 
for heating or cooling liquids & gases 
as used in industries where elements 
of corrosion to alloys are encountered. 
Catalog No. 1155. 
462 *Young Radiator Co. 


Heat Exchangers, Acid Resista 
Important data on Swenson ieee of 
tube mounting, types of corrosion 
resistant materials available and ad- 
vantages of neoprene ring gaskets in 
on Resistant Heat Exchangers.” 
483B Swenson Evaporator Co. 











Heat Transfer Systems Capacities 
can range from small portable units 
to large gas- or oil-fired units gen- 
eratin rom 250,000 to over 10,000,- 
000 B. r hour. Request names 
of aecleaaee manufacturers. 

*Monsanto Chem. Co, 





Heaters Sompany of ay A pultesia de- 
scribing Down Heaters, 
giving features, pt basic 
steam, hot water & quietness ratin 
conversion factors, dimensions, e 
Catalog No. 762. 

4880 McQuay, Inc. 





Heaters, Circulation New 8 p. bul- 
letin describes Chromalox automatic 
electric circulation heaters, for con- 
trolled heating of water, oils, heat 
transfer media, steam, air and other 
gases. Request Bulletin 701. 

846 Edwin L. Wiegand Co. 





Heaters, Circulation Bulletin pre- 
sents Case Studies concerning the use 
of Chromalox electric heaters. In- 


clude cases of the heating of fuel olls, hed 

oil, steam, water, air & other gases. 

Bulletin F-1587. 

483D Edwin L. Wiegand Co. eee 
Heaters, Far-Infrared Bulletin de- 

scribes Chromalox Adjustable Area 

Far-Infrared Heaters. Includes de- 


scription of features, ac - - ‘ nae 8 » 
formation on how "to install "typ lo bring you a new, more efficient method of 


' . . 
sean ements, ct. Pullen Cate. bulk materials handling 


Heaters, Gradiation Makes oat In number of installations 
e erature—“Try the a- i i ae 
tion Heater for Economical Ethylene In sanitation 








Production” and bulletin, “Grad ia- axyibili 
tion Heating for Petroleum and Chem- In flexibility 


ical Processing . actnes 
354 “elas Corp. of America. In compactness 

Heaters, Unit Grid unit heaters fea- In aaveng . eal * ‘ , . 
ture trouble-free heating service in l'o offer the CONTAINER CAR which simply 
the major chemical plants for over ° ‘ 
25 years—no maintenance or re. and cheaply solves bulk delivery problems of 


Get the full story on Grid unit and no . 
Prey heaters on i pediation Mts. Co. off-rail users 

urra g. a . . ‘ ‘ 
y Want to know how Tote System fits your picture? 

Heatin Sojeme Dowtherm Len : stent an ito > 
nishes . descriptive information on Write for illustrated agp pie or ask for a survey 

wtherm heating systems for proc- iy > engi : 

sane teaming "trodden comet at by Tote engineers. No obligation. 
high constant temperatures at low 
pressures, in Bulletin ID-54-5. 
131 


*Foster Wheeler Corp. 
TOTE SYSTEM, INC. 
Heatin Unite . Catalog de- 
scribes Chromalox tric Heating , Pep 
Units and uipment. Contains data Tote and Tote System Reg. U.S. Pat. Off 
on heating elements, immersion ele- 
ments, tank immersion heaters, water i 600 So. 7th, Beatrice, Nebraska 
cireulation heaters, etc. Catalog 60. r 
483F Co. \ 


Edwin L. Wie 
“From advertisement, this issue . Ticeiuian enuttie' tel dnd dh ciintadienen wnctiateintndl™ 
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LITERATURE . . 





Refrigerating Machines, Absorption... 
Carrier absorpt'on refrigerating ma- 
chine cools with steam or hot liquids 
Can use it to cool water or chemicals 
or to condense vapors. Request 36 p 
booklet. 
168 *Carrier. Corp 





Refrigeration, Vacuum, Steam Jet. 
ypical uses are: food processing, 
drying, deodorizing, refining, cooling, 
distilling, filtering, dehydration, evap- 
orating. Complete details available 


in Bulletin 1462 
474 *C. H. Wheeler Co 





Towers, Cooling Stainless—?—150 
tons. Suitable for indoor or outdoor 
location. Quiet operating. Marlo heat 
transfer equ’pment now available to 
your specifications. Request further 
information. 

8630 *Marlo Coil Co. 





Towers, Cooling Special features: 
superior shaft seals, heavier bearings, 
more conservative horsepower ratings, 
more rigid housing & more positive 
lubrication. Request copy of Pritchard 
Cc rooting Tower brochure. 

*J. F. Pritchard & Co 





' é T G ter, 
Deming Fig. “on Centrifugal fone Same load of hand tools is rinsed in yg ty te a ee 
delivers 180° caustic solution ot rate of wash water tank served by another ful valves jection, positive shut-off, 

j g capacity each unit service 
100 g.p.m. against 46-foot head for Deming Fig. 4011 Centrifugal Pump ot salted. Por snore éetails, request new 


degreasing trays of hand tools, 100 g.p.m. against 46-foot head. Bulletin No. 10-56, 
164 “Ww. 





H. Nicholson & Co 





Traps, Steam Yarway 20-A Impulse 
Steam Trap has light load applica- 
tions in: refineries, chemical and pro- 
cessing plants, power plants, hospitals, 
schools and institutions, laundries 
request Bulletin T-1739-X. 

*Yarnall-Waring Co. 





Washers, air Stainless steel air 
washers custom built to de specifi- 
cations for: washing, cleaning, hu- 
midifying, dehumidifying, heating, 
and cooling. Air volumes from 660 
to Bi 000 CFM. Details 
36 *Marlo Coil Co. 





Instruments & Control 





What's Your job for this #=———— 


Analyzers available for time-saving, 
* e accurate measurements of oxygen in 
Ve rsati o Dem i n b m your process or laboratory operations. 
uu p Company makes general information 
available in Data File. 
480 *Arnold O. Beckman Co. 





Champion de Arment Tool Company, Meadville, Pa., has a Chromatographs, Gas Bulletin de- 


scribes a new instrument employing 


dual job for two identical Deming Fig. 4011 End Suction Cen- the rapid technique of gas chrom, 
‘ - phy. neludes desc n o 
trifugal Pumps. “CHANNELLOCK” pliers and other famous operation. apgtications and perform- 
hand tools are manufactured by that company. o4A Beckman Instruments. 
‘ ‘ ‘ pe Comp tor Fully illustrated, 100 p. 
Degreasing and rinsing trays of these tools is the dual job em™telis how t6' vse pH and chlorine 
* 7 7 control for water supplies, process 

serviced by the Deming Pumps, as illustrated in the above Setations, preauetion Covers complete 
views, What's YOuR job for this versatile Deming Pump? Hine of Comparators, a sie & Co. 


Optional features of Fig. 4011 make it readily and economi- Controllers, Level......New design of 


coapeconany-ty pe liquid level con- 
ler eliminates both bearings and 


cally adaptable for handling a wide variety of liquids, includ- trolier eliminates both bearings and 


ing many corrosive materials. trouble-free controller for all services. 
P ° 484B Kieley & Mueller. 
Bulletin No, 4011-A gives all the facts. Ask for your free copy. 


THE DEMING COMPANY + 525 BROADWAY, SALEM, OHIO 


Now turn fo the back .. . 
| Simply circle the code numbers de- 
sired on the handy pre-paid postcard, 
_ and mail it to us. Replies will reach 


you direct from the companies manu- 


INDUSTRIAL PUMPS | ““"""" 
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‘Controllers, Pneumatic Bristol's 
Series 500 controllers are available 
for automatic contro] of temperature, 
pressure, vacuum, draft, absolute 
pressure, liquid level, humidity, pH 
value, ete. equest data. 

326 *Bristol Co. 





Controllers, Temperature 
perature controls are simple, inexpen- 
sive, dependable, effective. Suitable 
for about 85% of your jobs—all but 
those one for elaborate, costly con- 
trol. Details. 

2 *Sarco Co. 





Controllers, Temperature New series 

of indicating temperature controllers 

« offer high accuracy, are rugged, easy 

to read, and are unusually convenient 

to adjust and service in the field. 
Details available. 

485A Fenwal Inc. 





Controls, Temperature Features: 
cuts initial control costs; costly pro- 
duction stoppages; control main- 
tenance costs. Controls for gas, 
liquids & solids in —30°F. to 1200°F. 
ranges. Condensed Catalog CC. 

486 *Partlow Corp. 





Controls, Thermal Catalog gives de- 
tails and complete product listings on 
Thermoswitch Thermal Controls, in- 
cluding midget and miniature versions 
of these units and snap-action con- 
trols. See Catalog 600. 
167 *Fenwal Inc. 





Detection Equipment, Gas New speci- 
fication sheet describes J-W Models 
E and EE, Combustible Gas Detection 
Equipment, and Sample Drawing 
Accessory, Gives also operational and 
construction data. 
485B Johnson-Williams. 





Detectors, Chlorine Solvay Chlorine 
Detector monitors a continuous con- 
trolled sample of air, warning when 
chlorine concentrations in the air 
exceed 3 p.p.m. Complete information 
available upon request. 

850 allace & Tiernan. 





New line of small-size gages 

5 inch illuminated scales; 

independent, interchangeable units; 

multiple or individual mounting; 

easily mounted; pointer motion re- 
versible. See Bulletin V5. 

344 *Republic Flow Meters Co. 





Gages, High Pressure Strahman high 
pressure gages are used in refineries 
and chemical plants throughout the 
world. Company makes further infor- 
mation available in complete catalog. 
Request your copy. 
R491 *Strahman Valves. 





Gages, Liquid Level Completely 
illustrated 76 p. reference describes 
the entire line of Penberthy liquid 
level and water gages... and also 
indicates their numerous points of 
superiority. Request. Catalog 35. 

4a *Penberthy Mfg. Co. 





Gages, Vacuum With 6 ran¢ces cover- 
ing pressures from 100 mm, to 0.1 
micron, Equally ideal for the labora- 
tory & production floor. It is precisely 
accurate & nearly immune to abuse. 
For details, see Bulletin G-20., 
365e *National Research Corp 





Generators, Signal...... Company offers 
information on their Signal Gener- 
ator, Type LG-20 designed for test 
& alignment applications in the IF, 
broadcast, police, marine, & amateur 
bands. Catalog 1.4020. 
485D Radio Corp. of America. 





Indicators, Sight Flow Literature 
descri the new line of sight flow 
indicators . . easily and inexpen- 
sively installed in any new or existing 
pipe line 4” to 2” N.P.T. Request de- 
talled Date Unit. 

R496 *Jerguson Gage & Valve Co. 





Instruments, Humidity Recording 
New bulletin describes & illustrates 
company’s complete line of humidity 
recording & controlling instruments, 
as well as accessories. Request Bul- 
letin No, H1009. 
485E Bristol Co. 





° From advertisement, this issue. 
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EW! 


The DINGS DYNAMIC way 
to remove tramp iron from 








FOR BETTER 
MAGNETIC SEPARATION 
IN CHUTES, SPOUTS, DUCTS 


Positive removal of tramp iron from rapidly moving material is 
assured by Dings new Dynamic Perma-Plate Magnet design. The 
revolutionary step face provides a recessed holding zone out of the 
direct path of the burden to hold iron firmly. Wide gap between 
poles attracts more iron from greater distances through rapidly 


flowing material. 


Here’s why new DYNAMIC Perma-Plate Magnets are better 


The new DYNAMIC 
Perma-Plate is a plate-type 
of permanent non-electric 
Alnico magnet, designed to 
attract moving iron. This 


proven design is the result 
of hundreds of extensive 
dynamic tests . . . not based 
on previously used static 
tests. 


As shown by illustrations 
(1) and (2), a pull test is 
a static test having negli- 
gible bearing on mag- 
net's ability to attract rap- 
idly moving iron. It is not 
dynamic in its application. 


3 


Illustration (3) shows a lift 
test, again a static test hav- 
ing negligible bearing on 
the magnet's ability to at- 
tract moving iron. It is not 
dynamic ia its application. 
Illustration (4) skows a 
chute test... the only true 
test of a plate magnet’s 
ability to attract rapidly 
moving iron. THIS IS THE 
DYNAMIC PRINCIPLE 
OF OPERATION OF THE 
NEW DINGS PERMA. 
PLATE MAGNETS. 


These new powerful, permanent Alnico V magnets are “best by 
test” for separating tramp iron or iron of abrasion from chemicals, 
plastics, fertilizers, minerals, liquids and wet and dry solids of 
many kinds . . . wherever damage to processing equipment or 
contamination of product purity is a problem. They are simple 
to install in existing wood or metal chutes and ducts without 
expensive alterations . . . or Dings can furnish a complete double- 
pass spout magnet assembly, as shown above. Four basic Perma- 
Plate types, each in 35 standard sizes from 4” through 72”, meet 


every requirement. 
’ 


DINGS MAGNETIC SEPARATOR COMPANY 


Send for Catalog 1205-D 
for installation sugges- 


" tions and Fanse vg 


4730 W. Hectric Avenue 
Miiwavkee 46, Wisconsin 


PP356-2/3 


MAIL COUPON TODAY :... 


DINGS MAGHETIC SEPARATOR CO. 


mer" Bached by Dings ~ 
, Magnetic Separator 
Leader for Years 


4730 W. EBleciric Ave., Milwavkee 46, Wis. 


Please rush Cotaleg 1205-D and further details 
about the new Dings Dynamic Perma-Picies. 
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RUGGED... 


but extremely SENSITIVE! 


PARTLOW TEMPERATURE CONTROLS 
are built to withstand rough usage, but 
they‘re also extremely sensitive to slightest 
temperature changes. They'll take a lot of 
punishment without upsetting their accu- 
racy and precision 
If your process requires precise tempera- 
ture control in the -30°F to 1200°F range, 
you con do it better... and at lower cost 
_ with Partlow Controls. 
They're less complicated than thermo- 
couples. Thick-walled capillaries and seam- 
less tubing assure almost indefinite life. 
Elements can be replaced on the spot. 
What's your control problem? 
Tell it to Partlow! 


THE PARTLOW CORP., Dept. E-1156 
New Hartford, N. Y. 
Offices in All Principal Cities 


sf 


MODEL LS MODEL RS 
Indicating Recording 
Temperature Temperature 

Control 


SEND FOR THIS 


FREE 


CONDENSED 
CATALOG 











LITERATURE... 





Metering Systems New 11 p. illus- 
trated bulletin describes “Fluldome- 
ter”, a volumetric automatic metering 
system. Includes descriptions, dia- 
grams, & illustrations of uidometer’s 
features. Bulletin FL-56. 
486A Hetherington & Berner. 





Meters ...... Rockwell stainless steel 
meters measure corrosive liquids fast. 
Now available for foods, pharmaceu- 
ticals, chemicals and liquors. Com- 
pany makes complete information 
available in product bulletins. 

355 *Rockwell Mfg. Co. 





Meters, Flow Hagan Ring Balance 
meter can do the work of a meter, 
recorder, computer and controller— 
simultaneously. Detailed informati6én 
included in brochure of products and 
services. Bulletin GSP-901. 

160 *Hagan Corp. 





Meters, Filow.. .Multi-valve Fluidom- 
eter installations are available either 
jacketed or unjacketed and are 
“tailor-made” to fit the particular job. 
Company makes details available in 


Bulletin F1-56 
B50%7a *Hetherington & Berner. 


Monitors, Impulse......Damol Corp. in- 
troduces first safety shutoff and alarm 
for automatically controlled proc- 
esses which requires no sensing ele- 
ments or electronic circuitry. Com- 
aoe details in Catalog 256. 

86B Damol Corp. 








Potentiometers......Company offers bul- 
letin escribing their Series 184A 
Transmitting Potentiometer Pyrome- 
ter and Series 184E Transmitting Po- 
tentiometer Millivoltmeter. Includes 
applications, etc. Bulletin MTTS810. 
486C Manning, Maxwell & Moore. 





Potentiometers, Transmitting 
ure & control thermocouple tempera- 
tures or the signal from such devices 
as pH amplifiers, gas analyzers, etc. 
High accuracy in process tempera- 
tures control. Bulletin MTTS810. 
90 *Manning, Maxwell & Moore. 





Recorders, Temperat Newly de- 
signed Model "1000" ‘Auto-Lite Re- 
corder offers: 6” clear reading chart, 
various standard ranges from —40 F. 
to +550 F., three standard types. For 
— request catalog 

*lectrie “Auto-Lite Co. 





Regulators Company offers informa- 
tion on Norwalk Service Regulators 
for control of pressures & flow rates 
in service line installations. Includes 
descriptions & diagrams. Bulletin No. 
descriptions 5 aerames. Request Bul- 


letin No. 7500M. 
486D Norwalk Valve Co. 


Stabiliness type 





Begulators, Voltage 
TM (Tubeless Magnetic) regulators 
have no tubes to replace .. . no tran- 
sistors ... no moving parts to wear 
out. Company makes details available 


in Bulletin $157. 
297 *Superior Blectric Co. 





Samplers, Air......New bulletin describes 
the “M-S-A Fixt-Flo Sampler’ which 
provides a simplified solution to air 
pollution measurement. Versatile in- 
strument permits use of a variety 
of filters. Bulletin 0810-2. 
486K Mine Safety Appliances Co. 





Switches, Control......New brochure cov- 
ers the latest addition to the Dillon 
line of precision instruments, the 
Dillon Force Control Switch. In- 
cludes all nine capacities & complete 
price list, Bulletin 28E. 
486F W. C. Dillon & Co. 





*From advertisement, this issue 





Now turn to the back .. . 

Simply circle the code numbers de- 
sired on the handy pre-paid postcard, 
and mail it to us. Replies will reach 
you direct from the companies manu- 
facturing the product. 


NO MATTER WHAT YOU MAKE, PARTLOW CONTROLS WILL HELP MAKE IT BETTER 
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on miniaturized & surface-moun 
thermostats. Presents physical, elec- 
trical & performance data required 
for ibecitying types of *.y aiaaaiaaees 
controls. Catalog MC-12 

Weaves, Inc. 





nents, Duplex 

‘omponent ie ae ga device 
consisting of an accurate synchro- 
nous electric time unit combined yin 
a spring driven time unit held in 
reserve. Literature and details. 


487C Industrial Timer Instruments. is YO U fe PRO B LE M : 


Transmitters, Differential Pressure 
The new Taylor Fixed Range Differ- 


ential Pressure Transmitter (200TD 

111) provides an excellent, economi- 

cal means of measuring flow, liquid us 
wovel, or pressure. Bulletin 98274, 


*Taylor Instrument Cos. 


ie tters, Preumatic Pressure 
he Series 1250 Ashcroft 
A. transmitter is available with a 
in all 


pressure sensing elements 
standard pressure ranges & Bourdon 


ie ne ene Moore. Then you'll be interested in investigating 
"eerexplains’ why Poxbora. i/iih ‘Tom: Kennametal* Grade K501 


perature Transmitter tter per- 
rmance with gt natallation and 
maintenance cost ” A OO | amelie Kennametal Grade K501, a platinum bonded tungsten carbide, was 


52-8 <Vexbore Co. developed especially to meet conditions where severe abrasive conditions 
Toiqpometen as well as corrosive agents are encountered. While K501 equals the corro- 
ow to meter egrate . i aie . : 
ye Ass litatfon acording and’ contra sive resistance of the noble metals, it is lower in cost, and has a much higher 
ater iauta for fuel ol, ¥ iscous & resistance to wear. 


ole ~ Bing Regulator Co. Here are results of laboratory corrosion tests, showing comparisons with 
other metals which were developed specially for corrosion resistance: 


Thermocouples New 14 p. bulletin 
describes Cone oe 's latest line of min- 
lature protected Carmeroares. In- 
cludes listings of calibrations & tem- 

rature ranges available, immersion 
engths, etc. Bulletin No. 6. 
487A Thermo Electric Co. 
Offer condensed catal 




















STRENGTH % by WT. TEMPERATURE LOSS? mg/dm/d 


Accessories New 8 illus- i i 


tod booklet covers all LE- Hose SOLUTION 
Sotetin Hose Clamps. “floes a 
ples, Manifolds and pen ons Nitric Acid (HNO) Boiling | Above 80°F : Not 
— beta ty Co. Sulfuric Acid (H2S0.4) 10 Boiling | Boiling Botting Recom 
sae Expansion Bulletin describes Hydrochloric Acid (HCI) 11.25 10 Boiling | Above 120°F | Boiling 74 | mended 
soidhentions teltaren con vetingk 
coll nomenclature, etc. Hequest eae {Tests of one week duration Note The shave teste ore payed yt gor bo enponies 4 corvien, 
‘sie McQuay, Inc. ae j be mode. 
Coustin Falk Steelflex Couplings In addition to its unusual abrasion and corrosion resistance properties, 
i yA eg ® p, ond cave Kennametal K501 has a Hardness of 91.8 Rockwell A, Transverse Rupture 
and economical. Engineering bulletin Strength of 125,000 psi, and a Specific Gravity of 15.50. These unique 
tables. - properties suggest its use in valve parts, nozzles, seal rings, balls, non- 
= a oe lubricated guides and bushings, and other parts exposed to strong mineral 
Cougtine?. Phan mn, Comes ee: acids, fuming nitric acid, and similar highly corrosive agents. 
apie conpiing Sor sees, Sel ane Made by Kennametal’s exclusive methods of powder metallurgy, K501 


fin condemn ¥ tempera~ | can be produced in many complex shapes to close tolerances to meet the 
487F Snap-Tite Inc. requirements for specific paris. It can be fastened by brazing. 
important Why not investigate Kennametal K501? It may be the answer to your 
ar Gosgn & problem. Write KENNAMETAL Inc., Dept. CE, Latrobe, Pennsylvania. 
*Kennametal is the trademark of a series of tungsten and titanium carbides which have exceptionally 


uest Catalog No. high resistance to the destructive forces of abrasion, corrosion, erosion, deflection, deformation, high 
= SSisterest Piping Co. temperature oxidation and impact. 





Pipe, Fittings, Valves 




































































Bulletin describes Lenz in DUSTRY AND 


in 
tube Attings, which elimi- tates 
arin threading, welding & 
1d . Also includes description of : 
5 cabins. tube cutters, tube CD 
rs, ’ 





Lenz Co. 
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LITERATURE... 
Tomorrow’s Fittings, Stainless Steel...... New stain- 
less steel fittings will assure you of 
> ) in tough 
E 


long, trouble-free service 
MODERN DESIGN ti 
Metal, Fiexible Produced in 


pip applications . . . will reduce 
for Hose, 
j various alloys of stainless steel—-in 








down-time and cut maintenance costs. 
monel, bronze, and carbon steel. Ideal 


Bulletin No. 8-3-5565 
103 ¢ 
b | D ) for use with high temperature and 
Today Ss eman s! high pressure corrosive gases and 
papnee. Bulletin 21-A. 
; ; 1 


Watson-Stillman Fittings. 
*Atilantic Metal Hose Co. 





Nozzles Company offers information 
concerning a new compact pneumatic 
atomizing nozzle, for applications 
where space is at a premium. Sup- 

lied in a wide range of capacities 
n choice of sprays. Data Sheet 6552. 
486A Spraying Systems Co. 








Pipe Installation, Giass......Pipe is easy 
to install & low in installed cost 
compared with other corrosion-resist- 
ant materials. Available in 6 stand- 
ard sizes from 1- to 6-inch. I.D. 
inclusive. Installation Manual PE-3. 
54-5 *Corning Glass Wks. 





Pipe, Plastic Ace Rivivor is a new 

rigid threaded peotic pipe with good 

ing & high impact strength. Not 

ected by most inorganic acids & 

alkalis. Excellent for many organics. 
Request Bulletin CE-56. 

*American Hard Rubber Co. 





Pipe, Plastic General-purpose mod- 
erately priced rubber-plastic pipe 
handles most common chemicals to 
170° FF... except few strong acids & 
organic solvents Tough, odorless, 
tasteless. Bulletin No. 89. 
896b *American Hard Rubber Co 





Pipe, Piastic...... Polyvinyl Chloride is 
~. ; the unparalleled material for plastic 
pipe, It’s a high quality unplasticized- 

MORRIS PUMP rigid pipe designed to do a better job 
than any other material. The full 

story in Bulletin 24 

318 


*U). S. Steel Corp. 





keep the aluminum industry rolling toward ia ee te nan Saad wien 


fittings and valves cut corrosion costs 


GREATER CAPA ; . . . Can be cut in the field with 
available pipe fitter’s tools. Liquid 
never touches metal in saran lined 


‘ ; . . P ce pipe. Request details. 
In pace with the far-sighted aluminum industry, other leadin 84 *Saran Lined Pipe Co. 
g 


manufacturers the country over shre / speci is : 
we - é itry over shrewdly specify Morris for Offer several types of 
wavy duty pumping. sockets: standard length, bolt —— 
T fe Tyne qs . : ance length, magnetic, Filexockets, 
The Morris T ype RX Slurry Pump is rugged, dependable, and ower, power-impact and , thin-wall. 
trouble free, It’s specifically designed for heavy pumping; akes available catalog of industrial 
tives peak perf ‘ P ler all litions, i j . wrenches and hand tools. 
gives peak performance under all conditions, including heavy, 426 *Snap-on Tools Corp. 
coarse or fine slurries, dispersions and sludges. 
The ie ; _ ‘. Tubing Feature seamless and Wel- 
1¢ Morris pump operates with minimum attention . . . lowers drawn (fusion welded from strip and 
maintenance costs , . . can be quickly dismantled for inspection ptt gig Me cur, ages Beene 
... avoids lengthy lay-up time. For heavy duty pumping... . randum No. 1 and other literature 
specify } is. P gives details about specific analyses. 
I cify Morris 488B Superior Tube Co, 


WRITE TO MORRIS TODAY for recommendations of the ‘inaen” Eaanimated fineteseell data 
pump best suited to your size, capacity, specifications. Ask for sheet describes “Poro-Tube”, a new 
Bulletin 185 laminated tubing with exclusive fea- 
5 ture of porous wall construction, Com- 
jlete technical description is given. 
pen eeeerererores, echnical Data 221, : 
ee ; 
"ee, . MORRIS TYPE RX 488C Lamtex Industries, 


si - 
Wy SLURRY PUMP Tubing, Plastic...... Excellent. chemical- 
resistant, all-purpose flexible plastic 

, , tubing. Sparkling clear, easy to clean, 

can be steam- 


odorless, non-toxic, 
sterilized. For details, request Bul- 


CENTRIFUGAL . | sterilized. | 
*eee PUMPS Pe gis 3966 *American Hard Rubber Co. 


“e0sseessese se” : Tubing, Stainless Steel...... Wide range 
“ - of BAW seamless and welded stain- 

less tubing and pipe availiable. This 

tubing is custom-produced and will 

meet your fabrication, production and 

service requirements ulletin 1. 

386 *Babcock & Wilcox. 
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Tubing Supports Company offers in- 
formation concerning a new tube fit- 
ting anchor or mounting stud, a bolt 
type adapter made in both the In- 
tru-lok & Triple-lok styles; flareless & 
ate type <ee, respectively. 

488D Parker Applbanes Co. 


There’s an Ace hard rubber, 
rubber-lined, or plastic-lined valve 
for every onsen : <oeenee. Sizes 
from 2” to 24”. ragm gate and 
check types. L ists chemicals handled 
in Bulletin CE-52. 

970 *American Hard Rubber Co. 


“Sentry” Models 1200, 1700 

800, & 3000 are patented quick- 
closing latch type & quick-opening 
preton type. All are full flow valves. 
Sizes run from 1% to a full 8 in.’ For 
full information request Bulletin 500. 
*Coppus Engineering Corp. 


Available in 18-8 SMo and 
Craneloy 20. in gate, Pores angle 
and check patterns ln’ 
screwed or flanged nde” Heese “156 
p.s.i. at 500° F. For details, see Cir- 
omer AD-2080 
7 











*Crane Co 





Valves...... Company offers information 
on their “Norwalk Meter Cop’, a com- 
bination back pressure & anti-suction 
valve, including description of how it 
works, ete. Request your copy of Bul- 


letin No, 4000. 
489A Norwalk Valve Co. 





Valves Golden-Anderson designs and 
manufactures valves that give de- 
qoaceme operation .. that need 
ttle maintenance . . that last a 
lifetime. Technical bulletins deserib- 

ing line are avaliable. 
*Golden-Anderson. 





Valves LQ600 Valves practically 
eliminate maintenance costs. Tests 
show many of these valves have 
served for five years without replace- 
ment, regrinding, maintenance, or 
leakage. equest literature. 

69 *Lunkenheimer Co. 





Valves, Back Pressure .. Company 
offers information on the ‘Cupola ack 
Pressure Valve for Gesu. Alre 
Lines, including diagrams of opera- 
tion, installation, and dimensions. Re- 
quest Bulletin No. 10000. 
489B Norwalk Valve Co, 





Valves, Batterfly In this new Cata- 
log you Ft the complete dimensions, 
layout wings, specifications and 
materials for all pressure ratings of 
R-S Butterfly Valves that are now 
standardized. Cotaleg 169. 

398 8. Morgan Smith Co. 





Valves, Check Durabla Check Valves 
are low in cost while being high in 
quality, Available in seven standard 
line sizes, from . to 2”. Company 
makes complete statis available in 
Bulletin No, CE-11 

*Durabla Mfg. Co. 





Valves, Check, Company offers in- 
pci on their Norwalk Dia- 
— Operated Check Valve for 

Bae xygen Service. Includes descrip- 
tion, a. gas diagrams, Request 


Bullet 
Norwalk Valve Co. 





Valves, Check Multi-purpose check 
valve outperforms—outwears other 
valves—costs less to maintain. Pro- 
duced in numerous metals and pers 
as well as polyvinyl chioride, Details 
available in bulletin. 
21 *Techno Corp. 





*From advertisement, this issue. 





Keeping too busy? 

You'll find our streamlined 
Reader Service section right 
up your alley. It’s designed for 
busy engineers who want to find 
things fast, get more information 
fast. RS is easy to use, and you 
can bank on it. 














® Ruggles-Coles Steam Tube Dryers have been supplied fabri- 
cated of aluminum, nickel, monel, inconel, stainless steels and 
other alloys to provide protection against corrosion and contam- 
ination. All fabrication is to code requirements. 

@ The continuous siphon discharge of condensate is independent 
of speed of rotation of the shell. (See ‘‘A’’) 

@ Automatic air vent for each tube eliminates loss of tube heating 
surface at the feed end of the dryer. (See ‘'B’’) 

@ These extra advantages of the Ruggles-Coles Dryer mean con- 
tinuous maximum output without operating attention and elab- 
orate control devices. 


Complete specifications upon request, 
Bulletin 16-D-11 





Cutaway of Ruggles Coles 
Steam Tube Dryer showing 
spiral feeder, ar vents 
steam header and conden 


sate siphon 
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Underwriters’ Laboratories lists the P 





THIS ‘IN-LINE’ TANK VENT PUT AN END TO 
DANGEROUS ROOF-TOP MAINTENANCE! 


The above illustration shews the “‘in-line”’ vent 
located inside the tank house some 20 ft. from 
the open end of the line. This avoids frequent, 
costly and highly dangerous roof-top inspec- 

tion formerly necessary where vents were 
installed snide at the end of the vent lines. 


PROTECTOSEAL ENGINEERING SERVICES 
The development of this “‘in-line’’ flame arrester 
vent is typical of Protectosea) design and 
engineering versatility. In providing proper 
fire and explosion protection, consideration is 
always given to the operating and main- 
tenance problems of corrosion, sublimation, 
valve pressures, conservation of solvent vapors, 
cleaning of flame arresters and other special! 
problems. 


PROTECTOSEAL VENTING MANUAL 

For a fuller understanding of how Protectoseal 
can help you solve your venting problems, fill 
out coupon below for your copy of the com- 
plete Venting Manual showing operating fea- 
tures and special applications of the complete 
Protectosea) line. 

“The 1° in-line Flame Arrester Vent is approved for installa. 
tions at distances up to 50 ft. from the open end of vent 
lines from flammable liquid storage and process tanks; 2” 


and larger sizes are approved for inotallation at distances 
up to 20 ft. from the open end of vent lines 


A COMPLETE LINE OF STORAGE TANK 


&<e b 


Comorention Type Non-Comervation 
Type Vents 


(o) Open end of vent 
line to atmosphere. (b) 
“in-line” 
Vent with removable 
flame arrester assembly 
(c) Continvetion of vent 
line to storage tank. (d) 
Rodding and songs 


Protectoseal 


opening protected w 


Protectoseo! /406D 
Rodding and Sampling 


Heod 








medany 3 yee anne 


Diogr om shows octval instaliation of the Protecto- 
seal “in-line” Flame Arrester Vent. Note how the 


vent is installed inside the tank house, 


SAFETY EQUIPMENT 


* Ff 


Tank Truck end Tank Cor 
loeding Covers 





Working te prevent fires in 
Companies, 


with Underwriters’ L 
Insurence National ctlon A lation, 





lated Factory Mutuel Fire 
lation, improved Risk M 4 


| in-line” flame arrester vent for use within 50 ft. of the open ond of vent lines.” 


" 





PROTECTOSEAL PRODUCTS 


PROTECT YOUR PLANT 


yeas Seuth Western Avenue, Chicago &, Illinois 


Series os checked below 
() Protectoseci Venting Manvel 


hazards and sofe handling” 





s 
s 


Protectesec! Compeny, Technical Service Department, 


Please send the Venting Manval with Price List ond the Safety Bulletin 


| Safety Bulletin Series on “Fiommable Liquids, their characteristics, 


LITERATURE . 





Vaives, Control New 8&8 p. condensed 
catalog of automatic pressure, tem- 
perature and level control valves, is 
made available, for automatic proc- 

. Includes industrial appli- 
—. Bulletin 56C. 
490 Atlas Valve Co. 


Valves, Diaphragm Describes Grin- 
nel-Saunders diaphragm valve with 
straight-through flow. Includes ad- 
vantages, maintenance, design, selec- 
tion of bodies and bonnets, etc. Fully 


illustrated, 4 p. 
* *Grinnell Co. 








‘Valves, Diaphragm Trouble-free 
plastic diaphragm valves—choice of 
general-purpose Ace-Ite, Ace Parian 
(polyethylene) or Ace Saran. Handles 
most corrosive chemicals & food in- 
gredients. Bulletins 80 & 351. 
396¢ *American Hard Rubber Co. 





Valves, Diaphragm From antibiotics 
to the toughest acids, alkalis and 
salts, there is a combination of Hills- 
McCanna body and diaphragm ma- 
terials that will best ey your needs. 
Valve Catalo 

*Hills- <r Co. 





Valves, Drop Forged Steel GP valves 
are setting new standards of per- 
formance in petroleum refineries, 
chemical plants, power plants, and 
related industries. Request Supple- 
ment No. 1 (Catalog F-9). 

174 *Henry Vogt Mach. Co- 





Valves, Gate......STV series straight- 
through gate valves are full-opening 
and have a short flow path for mini- 
mum impedance. Small installation 
space is required. For full informa- 
tion, see Data Sheet 10-20. 
490B Consolidated Electrodynamics. 





Valves, Labricated Plug 
tion Teflon washer permits spring to 
turn with plug. Means less mainte- 
nance and longer life are assured, be- 
cause spring is subjected to compres- 
sion only. ok 39-—BSection 
357 *Homestead Valve Mfg. Co. 





The design 


Valves, Lubricated Pia 
of valve pre- 


= 
the OIC lubricated plu 
vents shank leaks and ‘ips retain 
gland adjustment longer. Company 
makes further information available 
in new bulletin, Form 1003-R, 
65 *Ohio Injector Co. 





Valves, Mixing pany offers bul- 
letin describing Pa mixing valve 
that produces hot water from cold 
water and steam. Designated as 
Style D Mixer. Describes applications 
and operation. Bulletin 369. 
490C Powers Regulator Co. 





Valves, Packless Fulton Sylphon 
Packless Valves assure greatest safety 
in handling hazardous materials, re- 
quire no periodic maintenance, and 
practically eliminate downtime. e- 
quest Bulletin 813-VC. 

85 *Fulton Sylphon Div. 


Valves, Reducing New Leslie “Hi- 
Filo” reducing valve with capacity- 

regulation features never offered 

fore. Have these advantages: fully 

balanced, ey nue _ Wwoune- 

free design ulletin 5 

328 Leslie Co. 











Mews: 3 Bates mperature & Pres- 

Pwo Joraan valve, with 
the. sitive gate, specifically designed 
to overcome wire drawing, valve leak- 


age, poor control,. chatter, excessive 
maintenance. See Bulletin J-180. 


18 *Jordon Corp. 





ives 

No. HV 44-816 

new high pressure, heavy fuel oil, 
pilot operated solenoid valve. In- 
cludes complete description of out- 
standing features. 
490D Automatic Switch Co. 





Valves, Solenoid Safety shut-off 
valveprovides tight seating ... large 
flow capacity. Ideally suited for use 
as safety shut-off valve on gas and oil 
fired furnaces, ovens and boilers. De- 
talls in ASCO Bulletin 8022. 

139 *Automatic Switch Co. 





ee ee ee ee ee 





*From advertisement, this issue. 
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NATIONAL AIROIL 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 





Now, at last, the inherent advantages 
of both systems of fuel oil atomiza- 
tion are profitably yours... within 
the ene new NATIONAL AIROIL 
Dual Stage Burner. 45 years of com- 
bustion equipment design and manu- 
facture are in back of the Dual Stage 
Oil Burner... and, it has been thor- 
oughly tested and proved in the fleid 
for firing: Petroleum Processing 
Heaters; Rotary Kilns; H. R. T., 
Scotch Marine and Water Tube Boil- 
ers, ete. Available in three sizes, the 
NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel oil 
from No. 2 to No. 6, with a ready 
eapacity of 80 to 300 g. p. h. Fur- 
ther, for a perfect flame pattern, we 
would recommend using with the 
Dual Stage Burner either the NA- 
TIONAL AIROIL Universal Register 
for forced draft or, the NATIONAL 
AIROIL Tandem Unit for natural 
or induced draft furnaces. 

Get the detailed description, illustra- 
tion and specifications in the NA- 
TIONAL AIROIL Bulletin 25, 


PRODUCTS 
OIL BURNERS and GAS BURNERS for 
Industrial power, process and heat- 
ing purposes 
STEAM ATOMIZING OIL BURNERS 
SLUDGE BURNERS, Steam Atomising 
MOTOR-DRIVEN ROTARY OIL 
BURNERS 


MECHANICAL PRESSURE 
ATOMIZING OIL BURNERS 

DUAL STAGE, combining Steam 
Mechanical Atomization - 
LOW AIR PRESSURE OIL BURNERS 
AUTOMATIC OIL BURNERS, for small 
process furnaces and heating plants 
GAS BURNERS 


COMBINATION GAS & OIL BURNERS 
PUEL OIL PUMPING and HEATING 


FURNACE RELIEF DOORS 

AIR INTAKE DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 


magiiees ei ineorpegnted 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


sane Bee EAST , ea AVENUE 
DELPHIA 34, PA. 


perenne Division 
2512 SOUTH BOULEVARD, HOUSTON 6, TEXAS 
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Valves, Solenoid...... Choose rugged in- 
dustrial type Davis solenoid valves 
. . « for less downtime—less mainte- 
nance—more reliable control. For 
complete details of features, request 
copy of Bulletin 760. 
1A99 *Davis Regulator Co. 








Valves, Stainless Steel...... Stainless 
Steel Valves Booklet illustrates and 
describes wide range of Jenkins globe, 


gate, check, and valves, includes 
selection data, survey forms. Request 
Form No. 2006-A. 

19 *Jenkins Bros. 





Process Equipment 





Systems......Graver 
Vacuum Acid Handling System pro- 
vides safe and simple method of 
handling any amount of acid that 
must be diluted with water. Further 
details available upon request. 

491A Graver Water Conditioning Co. 


Agitating Equipment...... Nettco units 
are engineered for low power con- 
sumption and high productivity. Will 
minimize maintenance with a mini- 
mum of moving parts——all conserva- 
twa rated. See General Catalog No 


Acid Handlin 








64a *New England Tank & Tower, 
Agitators......New design features for 

heavy duty Brine Agitators m 

totally enclosed fan-cooled motor 


driven Agitators include unique, pat- 
ented centrifugal and vapor seals. 
ceepent Bulletin 10602-A. 

1B Ruthman Machy. Co. 





Alrlocks, Rotary...... Mikro Rotary Air- 
lock can be used at discharge of a 
puverizer or dust collector. Can also 
e@ used on the discharge of a blender 
or mixer to regulate flow of material. 
Details contained in bulletin. 

241 *Metais Disintegrating Co. 





ti Eq Bec tons Tools of Au- 
tomation Sn of electric motors, 
variable-speed drives and controls. 
Key to pronker production of more 
goods and services at lower cost. Re- 
uest Bulletin A-1655-B, 
4-ba *Reliance Elec. & Engrg. Co. 


‘Centrifugals Batch-Master offers 
choice of perforate and imperforate 
baskets . corrosion-resistant ma- 
terials ... manual unloader if de- 
sired. Further information available 
pe) ae TC-14-56 

*Tolhurst Centrifugals. 


Aut 











Centrifuges. . . Sharples Super-D-Canter 
s the wide range of particles 
from very large to those of only a 


Company makes 
available in 


few microns in size. 
complete information 
Bulletin 1254 
120 *Sharplies Corp. 


Caner veeaies New 12 p. bulletin de- 
sacri continuous solids discharge 
centrifuges and the method employed 
to effect high solids concentration 
and dryness of solids. For details, re- 
quest Bulletin No. 1279. 
4910 Sharples Corp. 








Crushers, dJaw...... Cast, steel, frame, 
manganese jaw & check plates. Large 
diameter shafts reduce shaft deflec- 
tion & thus increase life of heavy- 
duty oversize roller bearings in 
seaper. Bulletin No. C12-B12. 

20d *Denver Equipment Co. 





Crushers, Jaw...... Eight models; range 
from 2 x 6 in. jaw opening to 12 7 
26 in. Capacities to 30 tph. hai exce’ 
two smaller sizes operate on Southe 
cam principle-crush twice per energy 
unit. Request Bulletin No. 062. 
310b *Sturtevant Mill Co. 


Crushers, motaey Fine...... Five models 
available. Reduce 3 to 8 in. material 
to 4 to 13 in. sizes, Capacities vp to 
30 tph. Smallest model has 6 x 18 i 





hopper opening; largest, 10 x 30 in. 
Request Bulletin No, 063, 
3104 *Sturtevant Mill Co. 
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HIGH 
PRESSURE 
GAUGES 








USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


































| THRU VISION 





















«REFLEX 


Single or Multipie 
Sections 


TUBULAR 

| Large Chamber 
| Reflex Gauges 
Heated or Cooled 













Inc. 
3, U.S.A 





STRAHMAN VALVES, 
im 16 Hudson St., New York 









Molded Hard Rubber 
proves best for.... 


Another Corrosion Problem 
Solved by Luzerne 


Above is shown a portion of a 
typical cell in Western Electric’s 
Electroforming plant at their Point 
Breeze Works. This cell consists of 
9 plastic lined metal shell with hard 
"rubber weir plates fastened to each 
end. The feed weir shown is cored 
and connected to the electrolyte 
supply line by a flexible elbow. 


“Western Electric reports that a num- 
ber of materials were considered 
for fabrication of these weirs and 
flexible ‘elbows and it was ‘con- 
cluded that hard rubber and neo- 
prene provided the best combination 
of temperature stability, corrosion 
resistance, mechanical strength, ease 
of fabrication, and moderate cost. 


Luzerne fabricates these hard rub- 
ber parts for Western Electric; they 
can solve your corrosion problem 
too. Write for information on Hard 
Rubber Molded Products, or send 
your problem for analysis by our 
engineering department. 


ee 


The LUZERNE RUBBER CO. 








LITERATURE... 





Crushers, Sample Does the job 
quickly and efficiently. There is no 
loss of moisture content in sample. 
Any amount-——from 0 to 20%—in one 
operation. Company makes literature 
available upon request, 

7507 *American Pulverizer Co. 





Bulletin describes Taylor- 
“lAttle Giant” nee ak cutters 
wr rs. three ty 
t duty Series 100. Heavy duty 
ries 200 & Series ba A "tor eet etizing 


plastics for mere. AN App ate i: Ge 
aylor, es S 


Demisters New bulletin cffered on 
Yorkmesh Demisters, for the separa- 
tion of liquid and vapor phase mate- 
rials. Contains engineering & instal- 
lation data, chemical — 
aepecetons, ete, Bufletin® ; 

49 York Co. 


Otto I 

Dieses, Rapture......New D and DV Rup- 
ture Disc extends range for high 
temperature applications, provides 
maximum service under pulsating or 
reversing pressure conditions. Com- 

we information in Catalog 77-31. 
4920 Black, Sivalls & Bryson. 











Dryers......Available 
direct heat, 
tube. Lat 


in several types: 

indirect heat, and steam 
0 engineers help solve 

your drying »roblem no dryer prob- 

lem too small or too large. Details in 

Bulletin No, D4-B2 

420j *Denver Equipment Co. 





Dryers Yr a of dryer 
models to meet all problems. De- 
signed to dry air, gases or liquids to 
sub-zero dew points at low cost. Con- 
structed of quality materials. For 
details, see Bulletin D-100. 

287 . M. Kemp Mfg. Co. 


Dryers Compact, highly 
machine introduces dry, 
through ever-changin 
ing entire surface of every particle. 
Stratification and segregation are 
prevented, See Book 2511. 

Ly *Link-Belt Co. 


variety 





effective 
heated air 
channels reach- 





Dryers, y “Davenport” Steam 
Tube Rotary Dryer reduces the mois- 
ture from wood chips prior to making 
them into Chip Board. ' Company 
makes further information available 
in their catalog. 

B504 4 *Davenport Mach. &' Foundry. 





Dryers, Rotary Deliver top produc- 
tion, exacting performance, Greater 
pee ts. Tells how Standard-Hersey 
mas aided manufacturers throughout 
the world in solving their dryer prob- 
lems in wereere 12 p. Bulletin. 

138 Standard Steel Corp. 





Dryers, Spray Cost-cutting features 
of Buflovak spray dryer: high recov- 
ery of solids, low initial cost, low 
cost of operations, easy to clean, low 
maintenance cost. For complete de- 
tails, see Bulletin 373. 

B *Blaw-Knox Co. 





Dryers, Spray Dryers to meet your 
requirements for large tonnage cus- 
tom spray drying, small and large 
seale test runs and batch testing. 
Save: in expense, time and labor 
through Nerco-Niro service. Bul. 232. 
465a *Nichols Engrg. & Research. 











*From advertisement, this issue 


Keeping too busy? 


You'll find our streamlined 
Reader Service section right 
up your alley. It’s designed for 
busy engineers who want to find 
things fast, get more information 
fast. RS is easy to use, and you 
can bank on it. 
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TAYLOR 
COMPARATORS 


give 


QUICK, ACCURATE 


pH, 
CHLORINE 
TESTS 


Complete, Compact 
Kit—Easy for Any- 
one To Use 


wie 


Exact determinations of pH or 
chlorine content can be made in a 
matter of minutes with Taylor 
Comparators. Easy-to-use Taylor 
Comparators require no additional 
equipment or chemicals. Every- 
thing necessary to make tests comes 
with each comparator. Compact 
carrying case also available. No 
experience or technical knowledge 
needed. To test, simply fill the 
three tubes with the sample, add 
reagent to center tube, move color 
standard slide across until colors 
match and read value direct from 
slide. 


All Taylor Comparators are durable, 
lightweight and portable; many 
serve for several determinations 
with only a change of color standard 
slides. 


Fi aig 


OA REIL Date ea 


All Taylor liquid color standards 


carry an unlimited guarantee 
against fading. There’s never any 
danger of mechanical inaccuracy. 
Each complete set of standards is 
mounted in a lightweight, durable, 
plastic slide. There are no fragile 
single standards to handle. 


CALL YOUR LABORATORY SUPPLY HOUSE 
for Taylor sets, or write direct 
for FREE HANDBOOK, “Modern 
eH and Chiorine Control”. 
Gives theory and application 
of ph control . . . illustrates 
and describes full Taylor line. 





Where to find the 
labor skills you need 


A suitable labor supply, with appro- 
priate skills, is of prime importance in 
your plant location decisions. 

Supplying all the facts about the labor 
potential at any site in New York State 
is our business, The data will be com- 
plete, accurate and current, 

Our data will include a breakdown of 
the present industrial labor force by 
skills, sex and age groups, as well as an 
informed estimate of the percentage of 
the total labor force presently available. 
We also will provide characteristic re- 
gional rates for the specific job titles you 
will be considering or the ranges of rates 
for more general labor requirements. In 
addition, we will assemble for you a 
detailed history of labor-management 
relationships at any specific New York 
State locality. 

Labor won’t be your only consideration 
in deciding on a new plant location. You 
will want complete facts on markets, 
water, available sites or buildings, power, 
fuel, transportation and raw materials. 
And you will want information on these 
as they apply to the successful operation 
of a specific plant. 


A tailor-made report 


Any or all of the factors important to 
your analysis will be covered in a con- 
fidential report to you—tailored to your 
needs. It will be prepared by an experi- 
enced professional staff to cover either 
New York State locations of your choice, 
or, if you wish, sites which we will select 
on the basis of your needs. 


Our booklet, “Industrial Location Serv- 
ices,”” explains what we can do for you. 
To get your free copy, write me at the 
New York State Department of Commerce, 
Room 688, 112 State Street, Albany 7, 
New York. 


ei Pe Wha 


EDWARD T. DICKINSON 
COMMISSIONER OF COMMERCE 


LITERATURE . . 





Dust Collectors Dustex Collectors 
are used throughout the food and 
chemical industries for the dry col- 
lection of fines without filter media. 
Full details available in Determina- 
tion Test tbooklet 
T506 *Dustex Corp 





Dust Control...... Sly flat bag dust filters 
get all the dust. Pioneers and leaders 
in industrial dust control, they have 
a complete range of equipment for all 
process operations. equest Dyna- 


clone Booklet 
418 "WwW. W. Sly Mfg. Co. 





Dust Filters 28 p. book explains in 
detail the distinguishing features of 
reverse jet filters. Contains schematic 
operating diagrams, performance 
curves for various 1 om of dust. Re- 
quest Bulletin No, 559. 
461 Day Co. 





Filter Leaf......New “RIM-LOK” Filter 
Leaf provides simple closure of metai 
filter cloth in leaf frame without use 
of rivets, bolts or solder. Made of any 
commercial alloy. Bulletin 561 avail- 
able upon request 
4738 *Multi-Metal Wire Cloth Co, 





Filter Paper Brochure enumerates 
dozens of commercial products and 
processes and tells you the specific 
grades of E&D filter paper that are 
most widely used. Valuable informa- 
tion available upon request. 

O8 *Eaton-Dikeman Co. 





Filters, Alr...... New multiple-media 
Multi- Pak air filter was specially de- 
signed to offer higher air cleaning ef- 
ficiency, higher dust-holding capacity 
in a mechanical filter. For details, see 
Bulletin No. 237. 

161 *American Air Filter Co. 





Filtration of raw 
water with an Adams AWF Auto- 
matic Filter can eliminate need for a 
pretreatment settling basin. Company 
makes complete details on these filters 
available in Bulletin 9069. 
155a *R. P. Adams Co. 





Filters, Backwash can clean 
Adams filters by operating a few 
valves... no time consuming or dan- 
gerous manual disassembly and clean- 
ing necessary. If you have a chemical 
filtration problem, see Bulletin 431 

55b *R. P. Adams Co 





Filters, Dise y remy patented design 
of segments in filters use both gravity 
& vacuum to give a drier filter cake 
Drainage is complete & positive with 
no blow-back. JYetalls contained in 
Bulletin FG-B1. 
420 *Denver Equipment Co. 





Filters, Pan New 2 p. two-color leaf- 
let describes the unique features, oper- 
ation, advantages and sizes of a new 
type pan filter. Also includes typical 
layout diagram. “‘Dorr-Oliver Travel 
ing Pan Filter’, Leaflet No. 8001 
493A Dorr-Oliver 





Filtration Units...... Comeany introduces 
new stainless steel yurco-Enzinger 
filtration station as portable package 
unit. Ideal for pilot plant or other 
amall batch operations, Details avail- 
able upon request. 
493B Duriron Co 





Harris Floats for any liquid, 
for high pressures, for high tempera- 
tures. Catalog presents data on vari- 
ous sizes, topes of floats, and suitable 
metals for different corrosive liquids, 
temperatures. 

BLA4A98 *Arthur Harris & Co 





Graders, Precision .. Carter Precision 
Graders make separations to a degree 
of accuracy hitherto unobtainable be- 
cause of the unique design of the per- 
forated cylinders used. Folder avail- 
able upon request, 

780 *Hart-Carter Co. 





Grinders By using new Motor- 
Driven Dexter Valve Reseating 
Grinder, you gain these benefits: sav- 
ings as high as 400% on labor, in- 
creased production, fuel savings and 
power gains, Information available. 
493C Leavitt Machine Co. 





*From advertisement, this issue 
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This underwater photo 
dramatically illustrates speedy 
dispersibility of new 

Dow. Corning Antifoam 8B. 


silicone defoamer 


ANTIFOAM 6B 


you the ultimate in 


oam-killing convenience 


fast acting 

New Dow Corning ANTIFOAM B 
disperses immediately in aqueous 
solutions. .No stirring or agita- 
tion required. 


ready to use 
Just add “as is.” No delays for 
diluting or mixing . . . No need 
for extra containers. 


lasts longer 

Will not oil out, plate out, settle 
or precipitate in most applica- 
tions . . . Ideal for continuous 
processing. 


stable 

Long storage life—stays uniform 
even if frgzen or boiled. Retains 
effectiveness after sterilization. 


test ANTIFOAM B at no expense. 
Write, wire or phone today for oa 
generous FREE SAMPLE... and 
full particulars. 


ADDRESS DEPT. 2611 
DOW CORNIKG 


CORPORATION 
MIDLAND, MICHIGAN 


first in silleones 


493 





COLLOID MILL 


Picking the proper colloid mill—for the 
best possible results in grinding, emulsi- 
fying and homogenizing—isn’t always easy. 
For most colloid mills are “look-alikes” — 
on the outside. 

But if you stripped a G-W Eppenbach 
Colloid Mill down, you'd see fundamental 
differences—like the calibrated micrometer 


material to flow out rapidly at a natural 
angle, for maximum production... the 
safety stop studs for protection of the 
rotor-stator at small gap settings... the 
component design of rotor-stator...and 
many other quality features. 

In addition, any laboratory, pilot plant, 
or production model with the standard, 
open, gravity fed hopper can easily be 
transferred into a unit suitable for con- 
tinuous flow operations by interchanging 
the hopper with the pressure head as- 
sembly shown below. 

All these features make the easy-to-use 
easy-to-clean, easy-to-install Eppenbach 
Colloid Mill an exceptional long-term in- 
vestment in service, economy and effi- 
ciency. Write for our new catalog. 


|. Gemeente 


GisFor0-Wooo Co. 


Eppenbach Division, Dept. E-11 
420 Lexington Ave., New York 17, N. Y. 














Efficient thermo-proc- 

ucss. Used in the pro- 
bauxite, cement, so- 
umina, ete, Complete 
ata a features offered in 
lustrated Bulletin 1115 

a4 *Traylor noes. Mfg. Co. 








Ball steel-head ball mill 
will suit xEE particular need. Five 
types of discharge trunnions. All- 

1 construction. Low initial cost 
due to quantity 
livery. Bulletin B13. 
420b ‘Denver Hquipment Co. 


Eppenbach Colloid 

easy-to-use, easy-to-clean, 
easy-to-install. They are an excep- 
thonal long-term investment in ser- 
vice, economy and e y. Request 


new catalog. 
1494 *Gifford-Wood Co. 


Mills, Grinding Illustrated literature 
describes a new type Fords industrial 
hammermill designed to handle a 
wide _ e of grinding, both fine and 
finish grinding, and product reduc- 

tion in "| variety of industries. 
Myers-Sherman Co. 











The Raymond imp mill is 
to handle almost any com- 
of pulverizing, biending, 

classifying, conveying and/or drying 
operation. For more complete details, 
ana Catalog No. 77, 

*Raymond Div. 





Capacities of three models range up 
to 18 tph, depending on model & mate- 
rial. equest Bulletin No. 079. 

8106 *Sturtevant Mill Co. 


Describes Super Agitators & 
izers. Patented standpi around 
prepeiies shaft assures tive agita- 
tio Ey. circulation. Patented wearing 
gi ‘events pne- -up on shut-down. 

panot n No, A2-B 
envse Equipment Co. 


Philadelphia Fluid Mixers 
offer more horse mor to ca es Ieee 
dollar & are yee to ins 

y & sconomicaily, Fors om 


te story Bulletin A-156. 
*Philadelphia Gear Works. 


any ae information 
Corrie Action ixer, the 
th | ey ed triple mix- 


bes features & gives 

‘Assembly oo oy cations, di- 
mensions, etc. 

Strong Scott Mfg. Co. 


Offers new addendum to 
supplement HM on use of 
rican” omomix in chemical 
mixing without a mixing tank. 
cusses general theory of am & 
cusses general theory of mixing - 
west Addendum No. 
940 American Well Works. 

















Olay Day ape a rug- 

ly built, wrecisely om for 

4 hour operation. Availa “hy; ns 5, 200, 
aoe pee, 660, 1000 gal. pasting ca- 
Full ectete are available in 


— ‘Sheet 1-300 C 
390 *J. H. Day Co. 


Mixers & Feed “Chemical Mix- 
ers and Feed a new 8 p. bro- 
chure, with illustrations and dia- 
rams includes descriptions and per- 
ormance data on Infilco mixers and 

ers. Request your copy. 
494D nfileo, Inc. 








Matmage, Horizontal Ba Horizontal 
Batch Mixer, Fro oa “B”", is ideal for 
rapid, intimate mixing of small per- 
centages of a number of critical in- 
gredients with lar bulk of basic 
material or filler. Bul. 95. 

*Sprout-Waldron. 





Mixers, Pipe a Ay 
an a RL Sosikion Yr ing the 
Nettco Fiomix . . patented and 
unique Pipe line mixer for continuous 
trated Bul i “sattone- Fully illus- 
es letin 631. 
New Brsiand Tank & Tower. 








1 
| 
| 

| 

Yes, please, send me your new Cppenbach oT. | 
| 
| 
| 
| 
7) 


494 





*From advertisement, this issue. 








How You Can Save Time Meas- 


uring Surface Temperatures 
in Your Plant with 


ALNOR PYROCONS 


The Alnor Pyrocon combines 
laboratory precision with pro- 
duction tool ruggedness to 
give you fast, accurate an- 
swers to all surface tempera- 
ture problems. It takes just 3 
seconds to give you the tem- 
perature of any surface... 
regardless of shape or mate- 
rial...revolving or station- 
ary. And the heavy, shock- 
resisting movement is housed 
in a balanced unit that's 
compact, easy to handle. 


Mail this ad with your busi- 
ness letterhead to Illinois 
Testing Laboratories, inc., 
Room 559, 420 N. LaSalle St., 
Chicago 10, Ill. 
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VACUFLOW 


Cut Product Wastage. Vacuflow powder 
filling yg < oo operates on a principle of 
vacuum feeding, in- 

stead of pressure, to 
pack powder into a con- 
tainer. 

Air is removed from 
the container to create 
a vacuum which draws 
a measured quantity of 
powder from the ho 

r. There is no pro 

with dust control, 
since the unique Vacu- 

not involve air cur- 
rents that cause dust. Rotary Model 
Semi-automatic 
models are available 
for filling containers 
ranging from the po’ 
talcum box u 
including 100 i. whe 
bags and 200 lb. drums, 
Rotary modelsareavail- 
able for automatic pro- 
duction of 5 |b. sizes or 
less at speed of 45 to 300 
per minute. 

Pneumatic is the one 
manufacturer in a po- 
sition to furnish ma- 
chines for making up 
complete production 
Mode E lines. Units are avail- 

able for air cleaning; 
der and meee filling, capping and label. 
oe wide range of bottles, cans or jars. 
Pyweumatic Scare Corp., Lp. 

85 Newport Ave., Quincy 71, Mass. 
Also: New York; Chicago; Dallas; 
San Francisco; Los Angeles ; Seattle ; Leeds, 
England—Canadian Division; Delamere 
& Williams Company, Ltd., Toronto 


@rana 





| 





LITERATURE... 





Mixers, Side Drive Presents 8 p. 
fully illustrated reference covering 
Nettco side drive with shut-off. De- 
scribes how the shut-off operates, 
numerous advantages, exclusive fea- 
tures, ete. Bulletin No. 532. 

b *New England Tank & Tower. 





Presses, Filter Sperry Catalog, com- 
plete with charts, tables, and dia- 
grams, will help you in the operation, 
maintenance and selection of filtration 
equipment. Request your copy of 
Catalog 7-E. 
3o4 


*D. R. Sperry & Co. 





Process Equipment Bulletin de- 
scribes gyratory crushers, swing jaw 
crushers, tube mills, ball & rod mills, 
vibrating screens, rotary kilns, cool- 
ers, dryers, belts, conveyors, steam 
generators, waste heat boilers, 
22-3a *Kennedy-Van Saun. 

Process Equipment......New 4 p. bulle- 
tin describes company’s 4 classes of 

rocess equipment; equipment for 
food processing, for mills, for pulver- 
izing, etc., & for oll milling & asbestos 
industries. Bulletin No. 66, 

Bauer Bros. Co. 








Process Equipment, Impervious Graphite 
. farbate” Impervious graphite 
process equipment offers: lower first 
cost, low maintenance, outstandin 
corresion resistance, high therma 
conductivity, ete. Literature 
277 *National Carbon Co, 





Process Units, Turba-Film...... Unit will 
reduce original equipment investment, 
cut steam and operating costs, pro- 
duce higher concentrate. Will solve 
many problems throughout chemical 
and process industries. Literature. 
63 *Rodney Hunt Mach. Co, 


Propellers, Fabricated......‘‘Fabricated” 
propellers will do a perfect job of 
mixing, blending, stirring, pumping or 
aerating in applications requiring 
relatively low horsepower and not 
we 1750 LPM. Request catalo 
B43 *Michigan Wheel Co. 

Purifier 


Model LS Hi-eF 
will reduce cost of power operation 
and conserve water and steam. In- 
stalled in low pressure steam lines on 
exhaust side to remove oll, and other 
impurities. Bul. 201. 

405B Vv. D. Anderson Co. 


Reactors, Glassed Steel. .. Offer a wide 
range of sizes... 5 to 4,000 gals.; 
several ways to atant top-head open- 
ings, agitators, seals, and valves in 
meeting changing temperature and 
pressure requirements, Bul. 936. 

614 *Pfaudier Co, 








Purifiers 








Rolls, Crushing. .Reduce soft to hard 
2 in. & smaller materia] to from 12 
to 20 mesh with minimum fines. Bight 
sizes: rates to 87 tph. Three types 
available: Balanced, Plain Balanced, 
& Laboratory Rolls. Bulletin 065. 
810¢ *Sturtevant Mill Co, 





Samplers, Automatic Heavy duty 
units, extra rigid track and ball-bear- 
ing wheels assure positive travel and 
timing of sample cutter. Available 
in stainless steel for acid and cor- 
rosive service. Bulletin 81-B4. 
420¢ *Denver Equipment Co. 


Gyratory All-metal unit is 
designed to separate dry granular 
materials into two, three and four 
predetermined sizes. Information on 
Allis-Chalmers gyratory screens in 
—_— No, 07B844 

*Allis-Chalmers Mfg. 





Screens, 





*From advertisement, this issue 





Now turn to the back. . . 


Simply circle the code numbers de- 
sired on the handy pre-paid postcard, 
and mail it to us. Replies will reach 
you direct from the companies manu- 
facturing the products. 
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SCHNEIBLE 


Somewhere 
in here... 


is the solution 
to your air 
scrubbing problem 


Yes, somewhere in these files, repre- 
senting more than two decades of 
leadership in the wet collection field, 
is a problem similar to yours... a 
problem solved by Schneible Multi- 
Wash Collectors. 

Dust, fumes, condensabie vapors, 
soluble or acid gases and odors, all 
have yielded to the highly efficient 
Multi-Wash action developed by 
Schneible engineers. 

Multi-Wash units are flexible, too. 
They can be constructed of any of 
several corrosion resistant alloys, or 
have their interior surfaces covered 
with special c:-s<ings. Also, plain car- 
bon steel can be used in many cases 
by recirculating an alkaline solution, 
resulting in large savings to the user. 

Why not write TODAY for more 
information, or call us direct? We are 
in business to serve you. 





Claude B. Schneible Co. 
P.O. Box 81, North End Station 
Detroit 2, Michigan + Phone TRinity 5-6212 




















SERVING INDUSTRY THE WORLD OVER 





FOR IMMEDIATE SHIPMENT 


CARBON, ALLOY AND STAINLESS STEELS 
BARS + STRUCTURALS + PLATES + TUBING 
SHEETS & STRIP + REINFORCING STEELS 
ALSO MACHINERY & TOOLS + PLASTIC PIPE 
INDUSTRIAL PLASTIC + BABBITT METAL, ETC, 


RYERSON 


JOSEPH T. RYERSON & SON, INC, 


Plants at; New York * Boston * a * 
Cenn, * Philadelphia * Charlotte, N. C 
Cincinnati * Cleveland * Detroit + pies 
bu * Buffalo * Chicago * Milwaukee 

' is * Los Angeles * San Fran- 
ciseo * Spokane * Seattle 








LITERATURE . . 





Separators Company offers informa- 
tion on their Power-Flo Separator, a 
new multi-purpose separating system 
in one compact machine. Includes 
assembly aren, specifications, etc. 


muitotin TSB6-5 
6A ae Scott Mfg. Co. 


Separators, Cylinder . Uni-Flow 
Cylinder Separators are recommended 
when you need less accuracy or more 
nom anys A Request folder that de- 
seribes in detail the sizing methods 
of this machine. 
78b 





*Hart-Carter Co 





Separators, Disc Carter discs size by 
length differences. Sizes of Carter 
dise separators differ in number of 
discs and in diameter of discs. Wide 
range of pocket sizes and styles. Re 


quest product folder. 
ita *Hart-Carter Co 


Softeners Cochrane Zeolite Softeners 
automatically control every phase of 
the cycle... service, backwash, re- 
generation, rinse and back to service 
Company ‘offers complete details, in 
Publication 4520-A. 
341 





*Cochrane Corp 





Stills, Pot...... Company offers complete 
information concerning a new im 
proved type of high vacuum pot still, 
which utilizes direct agitation of the 
distillant. Apparatus has vacuum 
range as high as .) microns Hg 
4968 Arthur F, Smith Co 





Tables, Concentration Separate ma- 
terlala into bands & handle coarsest 
sande with excellent results. Ideal for 
separation of groups of particles hav- 
ing similar range of specific gravities. 
Bulletin TI-B3. 

*Denver Equipment Co. 





Wire Cloth......80 p. catalog describes 
company’s facilities for fabricating 
wire cloth parts. Includes wire cloth 
parts for screening, filtering and spe- 
clal uses, Also provides helpful 
metallurgical information 
4i2 *Cambridge Wire Cloth Co 





Wire Cloth & Screen... In order to im- 
prove your filtering, straining; sizing 
operations, apecify Ludlow-Saylor 
wire cloth & screen. Give better re- 
sistance to heat & pressures. Con- 
densed Screen Reference Catalog 
425 *Ludlow-Saylor Wire Cloth. 





Pumps, Blowers, Compressors 





Blowers p. bulletin contains selec- 
tion charts & other useful engineering 
information pertaining to the “Stand- 
ardaire” blower, a modern compressor 
adaptable to pressure or vacuum serv- 
ice. Bulletin B-154A 
496C Read Standard Corp 





Compressors......Every Norwalk com- 
pressor is test-run for 8 hours, then 
taken down for complete on 
before re-assembly and shipment. 
Complete catalog describes compres- 
sors from single stage to six stages. 
478 *Norwalk Co 





Compressors, Oil-Free. . Joy WG-9 oll 
free compressors are equipped with 
carbon graphite piston rings. Need 
no lubrication, and compensate auto 
matically for wear. For further in 
formation, request Bulletin 104-11. 

7 doy Mfg. Co. 





Fane ._Improved Axiflo Fan to handle 
tough air, fume and .vapor jobs 
efficiently, inexpensively, and with a 
minimum of maintenance. Sturdy, 
practical fan to handle more air 
for lees horsepower. Catalog 1110. 
496D Westinghouse Elec. Corp. 





Lubricators......New technical reference 
describes automatic lubricators fea- 
turing a newly designed constant pres- 
sure rotary pump. Discusses capacity, 
characteristics, rotary pump unit, 
applieations, etc. Reference 55C. 
406K Bijur Lubricating Corp. 





NEW 


Jerguson 
Sight Flow Indicators 


easily and inexpensively 
installed to show movement 


of liquid in pipe lines 


Here is a new line of Sight Flow Indi- 
cators . . . easily and inexpensively in- 
stalled in any new or existing pipe line 
Y,” to 2” N.P.T. 


The special design of these new indi- 
cators results in a turbulence in the flow 
of liquid, making it easily visible. Several 
types of indicating vanes, installed within 
the chamber, may also be furnished, ac- 
cording to variable conditions of rate of 
flow and viscosity of liquid. For indica- 
tion of minute flows, small Sight Flow 
Indicators with a rotating vertical rising 
ball are available. 


Jerguson Sight Flow Indicators are 
soundly designed, carefully made, and are 
backed up by a company with over 40 
years experience in the field. Available 
in Transparent and Reflex types, in a 
wide variety of materials and linings, 
and with Wedge Type Illuminators, 
Haveg Chambers, Non-Frosting Glasses, 
or other specia! construction. 


If you have a problem of viewing the 
flow of liquid in a pipe line, it will pay 
you to investigate the new Jerguson 
Sight Flow Indicators today. Send us your 
requirements or write for Data Unit, 


tae and Valves for the 
gr OS of Liquids and Level; 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 





*From advertisement, this issue 


Tress Goge & Valve Co., Ltd., pe. Senden, Eng. 





P6trote Service, Paris, France 
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No Chippage 
when you uso 
® 


Sicon 


SILICONE 


HEAT RESISTANT 
FINISH 


@eeeee ee eeeae eo eee eee? 
e®@eeee ees eeees eee eeeen 


Proved ,,, over 


25,000 TEMCO 
Wall Heater 


Installations 


The u grille of this handsome 
TEMCO Gas Wall Heater is fin- 
ished with 7x7070 Brown SICON 
Silicone-Base Heat Resistant Fin- 
ish. The number of louvers on 
this upper grille presented a chip- 
page pared wah vitreous came 
need ene one Temco to turn to 
SICON. Normal operating tem- 
peratures run about 350°F. but 
the temperature encountered on 
blocked flue conditions require a 
heat resistant finish to withstand 
500° F..SICON 7x7070 Brown, on 
25,000 or more Temco installa- 
tions, has successfully met field 
rformance requirements without 
oss of color, gloss or adhesion, 
Investigate other case histories of 
SICON—the remarkable finish that 
has solved over 150 heat resistant 
finish problems! Write today! 


Sicon 


The Original Silicone Base 
Heat Resistant Finish 


LPLOue 


Waukegan, lilinois Dept. K-10 
ENAMELS * SYNTHETICS 
LACQUERS * VARNISHES 


. 
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LITERATURE .. . 


Pumping Units, Vacuum 
vacuum pumping unit “with dry sight 
feed” will end liquid sight feed prob 
lems. Can be installed on any exist- 
ing Manzel lubricator. Complete cata- 
log available. 
29 *Manzel Div. 





Company offers two types of 
pumps for volume pumping and for 
great pressure... single-stage pump 
and double stage pump. See Bulletin 
721.6 for single-stage pumps, Bulletin 
722.6 for double-stage pumps. 

432 *Goulds Pumps 





Pumps Handle most anything that 
can pass thru a pipe, from free-flow- 
ing liquids to non-pourable pastes- 
even materials containing relatively 
large particles or abrasives. Moyno 
Pump Bulletin No, 30-CE. 

03 *Robbins & Myers 





Pump liquids, gases, slurries 
without corrosion or contamination 
Wavelike motion of steel fingers 
forces material through tubing. Com- 
pany offers catalog giving complete 
details. 


TL 408 *Sigmamotor Inc. 





Taber pumps are built for 

chemical solutions, effi 

ciently & economically . . In the 

processing industries. Details on hori- 

zontal pumps in Bulletin C-355, 

& for vertical pumps request Bulletin 
7. 


*Taber Pump Co 





If you have a problem where 
metering, blending or other accurate 
pumping of liquids is concerned, let 
‘iking help solve it. Use Viking 
pumps for accurate pumping. Request 
information & Bulletin 56S8c. 

*Viking Pump Co 





A new 16 p. two-color cata 
features Hills-McCanna Dia 
phragm Valves & Metering & Propor- 
tioning Pumps. Includes specifications, 
capacity tables, schematic diagrams, 
ete. Catalog 9G-56. 
497A Hills-McCanna Co, 





Pumps, Acid On most difficult pump- 
ng jobs... dependable highly oft. 
client pumps deliver continuous, trou- 
ble-free performance on round-the- 
clock shcedules wherever they are in- 
stalled. Full details. 

293 *A. R. Wilfley & Sons. 





Pumps, Centrifugal Optional fea- 
tures of Fig. 4011 End Suction Centri- 
fugal Pump make it readily and 
economically adaptable for handling 
a wide variety of liquids, including 
many corrosive materials. Bul, 
4011-A, 

484 *Deming Co 





Pumps, Centrifugal....... Choice of me- 
chanical seals——or packing-—-with 
Standard End Suction Centrifugal 
pumps. Can easily convert from one 
to the other using standard stock 
parts. Bulletinge W-300-B4 & W-350 
B16 
95a *Worthington Corp. 





Pumps, Centrifugal Catalog sheet de- 
scribes the new Bart “Flex-Seal’’ Cen- 
trifugal Pumps. A special “rate of 
flow” chart clearly indicates the 
capacities & flow-rates of the models 
available. 
4078 Barts Labs 





Pumps, Chemical .- Lapp Pulsafeeder 
a combination plston-diaphragm 

pump for controlled-volume pumping 

of fluids. Typical applications, flow 
charts, description and specifications 

in Bulletin No, 440 
267 *Lapp Insulator Co 





Pumps, Diffusion New A-2-P Alir- 
cooled Purifying Diffusion Pump has 
speed, blankoff & forepressure toler 
ance ranking with best 2-in. diffusion 
pumps without complications of a 
water-cooled system, Data Sheet 
365a *National Research Corp 





Pamps, Direct Flow Simplicity of 
Aldrich Direct Flow design, with 
fluid-end sectionalization, offers sub- 
startial economies in operation and 
maintenance. Request condensed cata- 
log and Data Sheet 100. 

356 *Aldrich Pump Co. 





*From advertisement, this issue 
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THE 


(? h em HONG 
Vndustin’ 
Choi LL 


RUBBER TREADS ... a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-VROOFED .. . by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


Have you received your copy? 


DARNELL CORPORATION, LTO 





PUMP 
Liquids « Gases + Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 


Wavelike 
& Motion of 


Steel Fingers 
Forces Material 
Through Tubing 


Prices range from 


depending on size of pump and 
accessovy equipment required. 


$55 to 
$500 


Write for Catolog 
SIGMAMOTOR Inc. 





st 


i 


LITERATURE... 





Pumps, Double Suction 
cally balanced, highly efficient and 
durable, in sizes to deliver from 10 
to 14,000 for circulating, air 
conditioning, other past services. 
Details in Bulletin 955-R. 

4 *Buffalo Pumps. 


Hydrauli- 





Pumps, det......New 19 p. catalog de- 
scribes Penberthy jet pumps (ejectors, 
eductors, exhausters, syphons). In- 
cludes capacities, construction, instal- 
lation, operation 
information. Catalog No, 612R. 

OBA Penberthy Injector Co. 








| Pamps, Process 
ess pumps handle numerous liquids; 

salt brine; sea water; caustic solu- 
tion; soap solutions; etc. Capacities 
to 2600 gpm—heads to 200 ft. 
in Bulletin No, 1126-B. 


| 








Pumps, Process Peerless type DL & 
1M chemical process pumps feature: 
accessibility, durability, serviceabil- 
ity, interchangeability, reliability and 
availability. ” complete details, see 
es LB-160 

*Peerless Pump Div. 





Pumps, Rotary Wayne Pump Co. 
Gear Rotary Pumps. 
lelled versatility in field of sitive 
displacement liquid pumps. escrip- 
tive Hterature available upon request. 

Wayne Pump Co. 


Pamps, Rotary, Gas Ballast 
any mechanical pump under 
conditions but continues to do be aes 
job even when pumping 100 water 
vapor or many other condensable 
sapere. For details, see Data Sheet. 
365b *National Research Corp. 











——— Rotary, Gear-Type 
andiing high-viscosity 
their large, unobstructed 
mean low entrance losses. 
there are no valves or valve springs. 
weet Bulletin W-488-B2. 
*Worthington Corp. 





& maintenance 


DeLaval CPO-proc- | 


Details | 


320 *DeLaval Steam Turbine Co. | 


announces “bee new series of Internal | 
Offer unparal- | 





/SERUI 


POLYETHYLENE 


Drum & Container 


LINERS » BAGS 
SPECIAL PROTECTORS 


Printed * Piain 
Perforated © Compound 
Complex Shapes 


To Your Specifications 


CRYSTALX 


orporation 


117 W. Lenni Road 
Lenni Mills 7, Penna. 

in Lower Delaware Valley, U. S. A. 
Phone: MEdia 6-5170 





Pamps, Solids “Fluidizer” will convey 
most powdered materials as easily as 
water. Booklet contains story of 
fluidization and the “Filuidizer’s” 

of powdered to industrial transporting 
Sonatas ered solids. 
*Superior Separator Co. 





Vacuum, Rotary Versatile 
pF evaliipete in capacition from 20 
c.f.m. for any laboratory, 
p A Mb or production wor 
available makes further information 
available in Catalog No. 90, 
*Beach-Russ Co. 


_——- 





Some lete Venting Manual 

ng features and ial 

plicatio ~~ complete Protectoseal 
line, “In- ine” vent avoids frequent, 
costly and highly dangerous roof-top 


inspection 
4908 *Protectoseal Co. 





Services, Processes, Misc. 





otection Pp. covers various 
methods of fire doseRion fire preven- 
tion, fire control and fire extinguish- 
ment ated with the field of “Spe- 
cial Hazard” ave protection. Fully il- 
wemrotes Catalog 73 
98C eels” Sprinkler Corp. 





More Jarge plants are in- 
“Sub-A’s” for entire flota- 
because they give maximum 

recovery at a low cost per ton 

Dependable, simplified continuous op- 

erating. Bulletin No, F10-B81. 

420¢ Denver Equipment Co. 


and 





Laboratory Equipment 
continnetp See mee ne 
reens, mills, = verizers, 
mills, classifiers, rs and mix- 
ers, pulp, distribu ae we 4 ete. 
Data in ulletin LG LG3-B10 
201 *Denver eS Co. 








. From advertisement, this issue. 








WHAT 

major 
organization 
offers 
continual 
original 

work 
assignments? 


For the answer, 
turn to page 421 
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A NEW 


AUTOMATIC 
VALVE 


TO SOLVE YOUR 
TANK OR DRUM 
FILLING PROBLEMS 











Here is the solution to your container 
filling problems. It is the DAVIS two- 
step noid valve especially 

for accurate weighing and filling. No 
more guesswork, no more spillage, no 
more waste. You get faster filling that 
always keeps step with uction. This 
valve is ruggedly built to withstand 
years of hard service. Standard or 
explosion-proof housing available. No 
matter what liquids you are handling. 
DAVIS can meet your need, giving you 
the most efficient, economical opera- 
tion possible. 


Here is a valve can sel 
many aifferent 
chemicals, 


DAVIS REGULATOR COMPANY 
2544 South Washtenaw * Chicage &, Ilinois 





LITERATURE... 





Laboratory Equipment Pp. 
bulletin lists a selection of aca 
for the oil chemistry laboratory. Items 
are designed to meet s tientionn 
published by American Oil Chemists’ 


Society. 
Arthur 8. LaPine & Co, 


499A 
Laboratory Glassware File folder 
provides easy method ‘of retaining in- 
formation on Doerr lines of laboratory 
glassware for future reference. Data 
Sheets issued regularly for filing. 
Data Sheets 1 & 2 available now. 
Doerr Glass Co, 








Laboratory Ware Offers many prop- 
erties important to development, ex- 
perimental or analytical work. It is 
chemically stable, stands temperatures 
to 1900° €. and is easy to clean, Com- 
plete data in Bulletin 793, 

4990 Norton Co, 





Plant Sites. Data on raw materials, 
transportation, power and fuel, mar- 
kets, labor, facilities, sites, community 
services, laws and regulations, etc 
Also includes physical map. “Indus- 
trial Location Services.” 
1A98 *N. Y. State Dept. of Com, 


Plants, Nitric Acid... New 4 p. two- 
color bulletin describes how efficient, 
low-cost production of Nitric Acid is 
possible Includes typical operating 
requirements for Nitric Acid manu- 
facture. Request your copy. 





luor Corp. 





Plates, Abrasive Non-skid abrasive 
aluminum tread plate provides sure 
footing even when covered with oll 
grease or water. It is durable and 
corrosion-resistant, Request booklet 
for complete details. 
499K Aluminum Co, of America. 





Processes, Silver Plating 8 p. techni- 
cal paper describes company’s new 
Silvrex Bright Silver Plating Process. 
Covers in detail such topics as bath 
makeup and maintenance; anodes, 
tanks, temperature; agitation: etc 
400r Sel-Rex Precious Metals. 


Rods, Cleaning. New bulletin gives 
details and features of newly devel- 
oped cleaning rod for cleaning the 
inside of gage glasses. Illustrated 
with engineering drawings. Request 
copy of Data Unit #293. 

4996 Jerguson Gage & Valve Co. 








oom Equipment, Storage 
mpeny offers Safety Bulletin Series 
“lammable Liquids, their charac- 
teristica, hazards and safe handling.” 
Includes: conservation type venta, 
tank openings, etc. 


490b *Protectoseal Co, 





Water Well Systems. . Covers Layne 
water well systems, oil and water 
lubricated Vertical Turbine Pum 
special water well drilling, service 
work, shutter screens, irrigation wells 
and pumps, etc. See Bulletin No. 100. 
409H Layne & Bowler, 





Welds...... Company offers bulletin de- 
scribing EB Weld Insert, its composi- 
tion, available types, dimensions, pro- 
cedure for welding pipes with the EB 
Weld Insert & Process; all features & 
specifications 
4001 Arcos Corp. 





*From advertisement, this issue 


Now turn to the back... 
Simply circle the code numbers de- 
sired on the handy pre-paid postcard, 
and mail it to us. Replies will reach 
you direct from the companies manu- 


facturing the product. 
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EXTERNAL — from contaminated 
all eeecee | 
INTERNAL —from electrolytic 


action eeecee 


ends: 


When your unit heaters 

are GRID cast iron con- 

struction. Here's why— 

GRID heating sections and headers are made 
of high-test cast iron . . . no external corro- 
sior. from acid fumes, All metals in contact 
with steam are similar... no electrolytic 
action internally .. . no internal corrosion. 
GRID construction onds your unit heater 
maintenance probl GRID will 
operate on steam pressures up to 250 PS.1. 











joint (see illustration). GRID design gives you 
maximum heating performance because— 
GRID provides more air changes at lower 


outlet temperature .. . carefully selected 
motor speeds and fan capacities positively 
deliver warm, comfortable air in ample vol- 
ume to floor level . . . no wasted heat 
through stratification. 

GRID installations save you money as GRID 


tration). GRID provides long service life... 
units installed in 1929 are still operating. 
No ordinary unit heater approaches GRID’s 
record for continuous trouble-free heating 
service. 


cal plant use. Write 
for your copy today! 





D. J. MURRAY 
MANUFACTURING CO. 


MANUFACTURERS SINCE 16863 
WAUSAU, WISCONSIN 








| THIS MONTH’S 


Index to 


Month after month you'll 
find industry’s most progres- 
sive firms among our ad 
pages. Use this index to keep 
in touch with what they’re 
| offering that'll help you in 
_ your job. 





Abbe Engineering Co 

ACF Valves, W-K-M Mfg. 
Co., 

Adams Co., R. P 

Aerofin Corp 

Air Preheater Corp.......... 

| Aleo Products, Inc........... 38 

Aldrich Pump Corp......... 

Allegheny Ludlum Steel Corp. ‘ 

Allied Chemical & Dye Corp. 
Barrett Div 
General Chemical Div..... 
Nat. Aniline Div.......... , 
Nitrogen Div 


WELDED ALUMINUM TANKS 


* Welded aluminum tanks for storage, pressure vessels 
and processing equipment built to ASME Code specifica- 
tions to meet all insurance requirements; pure aluminum 
tanks for hydrogen peroxide storage or other purposes. 





Conventional or special design tanks, shop built-up or 
field-erected, using flat, fianged and dished or hemispher- 
ical heads, can be built to your specifications. Over a 
century of experience (established 1854) in the fabrica- 
tion of metal, Write for Tank Talks. 


enue MANUFACTYp, Elevated Tanks, Pressure Vessels, 





> 


HOR: 


NEWNAN GEOR 


Chemical and Processing Equip- 
ment from Aluminum, Stainless 
and Carbon Steel, Monel and 
Other Alloys. 


Established 1854 











INSPECTION 


PROBLEMS? 


This booklet is for you! 


BORESCOPES 


(ystoscope Makers, Jnc. 


1241 LAFAYETTE AVENUE 


Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes. 


é to American 





ri agit 
4 


wT, 


Y This compreken- 
sive, elaborately 
illustrated booklet 
provides practical infor- 
mation on the use of the 
famous A.C. M.I. Bore- 
scope in various industries, 
for the inspection of inte- 
rior areas or surfaces not 
otherwise visible—together 
with full data on the types 
of Borescope available, 
and on their care and 
maintenance, Have you 
received your copy? 


NEW YORK 59, WN. Y. 




















Solvay Process Div........ 


| Allis-Chalmers Mfg. Co.: 


General Machinery Div.... 
158, 245, 281, 345, § 


| Alloy Steel Products Co..... 


Aluminum Co, of America 
Chemical Div 
Process Div 

Alvey Conveyor & Mfg. Co... 


| Amercoat Corp 
American Air Filter Co 
| American Brass Co., The 


American Chain & Cable 
Helicoid Gage Div......... 


| American Cyanamid Co..... .! 


American Cystoscope Makers, 
Inc. 

American Hard Rubber Co, 396, 397 

American Optical Co. ....... 433 

American Pulverizer Co..... 507 


| Ampco Metal, Inc.........., 427 


.. 853 
. 410 


| Appleton Electric Co 307 
| Armstrong Cork Corp....... 278 
| Askania Regulator Co 463 
| Atlantic Metal Hose Co....... 137 
| Atlantic Refining Co 275 
| Aurora Pump Div. of the 


N. Y. Air Brake Co........ 505 


Automatic Switch Co 


Babcock & Wilcox Co. 
Process Equip.... 
Tubes 


| Badger Mfg. Co... oes 
| Bailey Meter Co............ 379 
| Baker Chemical Corp., 


PEON 0 06k beds 40605 . 236-237 
Bart-Messing Corp.......... 503 


| Bartlett-Snow Co., 


Beach-Russ Co 
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Advertisers 





Advertising Sales Representatives 


Hente 3. . Robert H. Powell | 
odes-Haverty Bidg., Walnut 5778-2823 
W. D, Boyd | RY 2 from air, steam 
60 | res ee 
Chicago 11...... D. Gridley, J. M. Rodger, Jr. and gases discharged 
520 N. Michigan Ave., wk 4-5800 t Taatettel stot, 
bat hl RR tty Rete L. J. Biel P GIMvsprer 
1510 Hanna Bidg., Superior 1-700 


Adolphus Tower Bidg., Pa ag 9 tr sti PULSATION i» 


III 6) sek corns co seanaeved L. J. Biel 
856 Penobscot Bldg., Woodward 2-1793 pipelines created 


95 Farrington $+., by surges from 
Los Angeles 17 Peter Carberry | ' ( : 

1125 W. Sixth $t., Madison 6-9351 engines 
New York 36....R. G. Fredr'ck, J. E. Towhi & > 

vad West 42 St., LOngacre 4-3000 ” a compressors 
Philadelphia 3............ E. M. Schellenger | y | . 

Architects Bidg., Rittenhouse 6-0670 ee blowers 
ay « tans vas ch eckeenwe G. S. Ryan S etc 

919 Oliver Bidg., ATlantic 1-4707 | ' ° 

with 


BURGESS-MANNING SNUBBERS 


Beckman, Arnold O | _ poe pa sey to Bs aang cores od brassers 

: tad 5 se and pulsation pr . You will pro’ rou: 

~e ibaage oer Carl N... better neighbor and employee relations and avoid 
compensation claims. 


Bird Machine Co........... 6, ; Write for full information. 

Blaw-Knox Co. fh 
Buflovak Div BURGESS-MANNING COMPANY 
Sorinkier. Div... 20.65. 0+.: 342 

Boardman Co 

Brighton Corp 

Bristol Co 

Buffalo Forge Co 

Buffalo Meter Co 

Buffalo Pumps, Inc 

Burgess-Manning Co......... f 





723 East Pork Avenue, Libertyville, iilinols 
Dallas, Texas 





Cambridge Wire Cloth Co.... ¢ 
Camco Products Co 

Cameron Iron Works. . 
Carboline Co... 6666. ees - 
Carlson, Inc., G. O 

Carolina Power & Light Co... « 
Carpenter Steel Co.......... ‘ 
Carrier Corp 

Cash Co., A. W 

Catalytic Construction Corp.. 


Celanese Corp sh ...are just part 
Cenmwins « . Corp. is... «Gis. is 


Century Elec. Co of the pumping job 


Chapman Valve Co - ; ; 
Chase Brass & Copper Co..... Ss at this terminal 
Chemical Construction Corp.. 
Chemical & Power Prods. Inc. 
Chemstrand Corp........... ; 
Chicago Bridge & Iron Co.... 
Chicago Pneumatic 





Lake River Terminals, Inc., Argo, Illinois, is a 42,000,000 gallon barge 
terminal for petroleum and other products, A typical week-end for 
them includes unloading and complete stripping of four barges in 43 
hours by two Viking Pumps. Total capacity is 1,000,000 gallons. 
Besides those, the Terminal has two Viking 6-inch pumps and a bat 
tery of five 2-inch Vikings. You see, Vikings are kept busy helping in 
the successful operation of the terminal, Vikings like tough pumping 
jobs like this. If you have a pumping problem, write for 
Bulletin 56Sc. 


Cleaver-Brooks Co 

Cleveland Worm & Gear Co... 

Cochrane Corp 

Cole Mfg. Co., 

Colorado Fuel & Iron Corp.... ] 

Combustion Engineering Inc. VIKING PUMP COMPANY (eda: falls, lows, USA 
Raymond Pulverizer Div... § In Canada, it’s "ROTO-KING” pumps 

Commercial Filters Corp..... THE ORIGINAL" GEAR: WITHIN-A-GEAR” ROTARY PUMP 

Cone-Drive Gears See our cztalog in Sweets 
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eee 


“INDUSTRIAL 


Model 2187-50 
PORTABLE PUMP & MOTOR 
%” Port Size—With 
Vacuum Switch 


Bronze, siainless steel 
or plastic ae ‘s available to solve 


PATENTED 
AND 
PATENTS 
PENDING 


TIA | 54 Or OL PUMP COMPANY 


Continental Can Co 
Cooper-Bessemer 
Coppus Engineering Co 
Corning Glass Works 
Cowles Chemical Co 


Crane Packing Co 
Crucible Steel Co. of America 


Darling Valve & Mfg. Co..... 

Darnell Corp 

Davenport Mach, & Foundry 
Co. 


Dean Products, Inc., Dean 
Thermo-Panel-Coil Div..... 
DeLaval Steam Turbine Co... 


Dicalite Div. of 
Great Lakes Carbon 
Diehl Mfg. Co 
Dings Magnetic Separator Co, 485 
Dodge Mfg. Co 
Dorr Oliver, Inc 
Dow Corning Corp 





“Long after price is forgotten 
Quality is still remembered” 


Golden-Anderson has never sacrificed quality 
just to “close the order.” For over 50 years 
we have been designing and manufacturing 
valves that give dependable operation . . . 
that need little maintenance . . . that last a 
lifetime. 

Let our experience and know-how work for 
you, too. 


Technical bulletins, describing 
each of our valves in detail, gladly 
sent on request. 


NL Cs 


1203 RIDGE AVE., PITTSBURGH 33, PA. 


Dowell, Inc 


DuPont Co., E. I 
Electrochemical 
Pigments Dept 
Plastics Div., Polychemicals 
Dept. 
Durabla Mfg. Co 
Durametallic Corp 
Duriron Co 
Dustex Corp 


Eagle-Pitcher Sales Co 
Eaton-Dikeman Co 
Eclipse Fuel Engrg. Co 
Eimco Corp., The 
Electric Autolite Co 
Elgin Softener Corp 
Elliott Co 

Enjay Co., Inc 

Eriez Mfg. Co 
Escambia Chemical Corp..... 
Esso Standard Oil Co 


Federated Metals Div. of 
| American Smelting & 
Refining Co 
Fenwal, Inc 
| Filtration Engineers, Inc..... 
| Firestone Plastics Co 
Fischer & Porter Co 
Fisher Governor Co 
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Foote Bros. Gear & < Sol Ret rains RECTIFIERS 


GU YOu 


Garrett Corp Dep .. up to 96% .. 


General Precision Equip. po the ome of the unit! 
Corp 


Girdler Co., Catalyst Div..... 
Golden Anderson Valve Spec. 
Co. 

Goodrich Co., B. F. Geon Div. 
Goodrich Industrial Products 

: Completely sealed! Liquid cooled! Im- 
Goodyear Atomic Corp. a pervious to corrosive atmospheres! No 
Goodyear Tire & Rubber Co.. 4 costly “distant” installations . .. no bolt- 
Goulds Pumps, Inc % ° ing or alignment eee with. Sel-Rex 
Graver Tank & Mfg. Co..... F : aa nanse-teee power ay» ath Rime 

Grinnell Co., Inc 7 Single units 25 to 50,000 amperes — 


Gustin Bacon Mfg. Co....416, 417 “custom engineered” to your specific 
requirements — all types of fully 
automatic and remote controls. 


Hagan Corp 

Hardinge Co 

Harris & Co., Arthur 
Harshaw Chemical Co., The.. 
Hart-Carter Co 


Haynes Stellite Co 

Hercules Powder Co 
Hetherington & Berner, Inc.. 
Hewitt-Robins, Inc 

Hayden Chemical Corp 

Heyl & Patterson, Inc 
Hills-McCanna Co 
Homestead Valve & Mfg. Co.. 357 é 
Hooker Electrochemical Co. 








Hough Co., Frank G 


Illinois Testing Labs., Inc.... 494 How fo select filter pa pe r 
ingested eo: 88 |! for commercial filtration ! 


International Engrg. Co..... 
International Nickel Co...171, 378 


International Salt Co This recently published brochure 
enumerates dozens of commercial pro- 
ducts and pry Aye tells you Pd 
specific grades of E& ter paper that 
Jabsco Pump Co are most widely used. In most cases, 
Jeffrey Mfg. Co there is a choice of 2 or more grades, 
Jenkins Bros This ~ainatte lefermetion is free for 
the askin rite us for your copy. 
Jerguson Gage & Valve Co... M sour = dace or pamuas & ous te 
Johns Manville Corp., cluded, we will be happy to recom- 
Insulation Div mend the best grade for you to t 
Jordan Corp., OPW Free samples for test runs will be 


available to you. 
Joy Mfg. Co You can rely on the experience of the 


only company in America exclusively 
engaged in the manufacture of filter 
papers for science and industry. 


THE EATON-DIKEMAN CO. 


Kellogg Co., M. W., FILTERTOWN 
Kel-F. Div. MT. HOLLY SPRINGS, PENNA. 


Kaiser Aluminum & Chemical 
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prevents and 


KE-TONE utilizes the best features of the polymerized 
phosphates and the amino acid chelates to inhibit scale 
formation and actually dissolve and remove scale deposits. 
The KE-TONE method of t?eating the large volumes of water used 
in cooling towers, boilers and other industrial installations, loosens, 
fractures, suspends and in many instances actually dissolves 


scale, Any suspended or dissolved scale may then be 


removed in the effluent from the system or in the 


blow-down. So effective are small concentrations ot 
KE-TONE that large volumes of water may be treated 


with utmost economy. 


Outline your scale problem 
and send for Technical Bulletin 
on KE-TONE todoy. 

*Pctented 


UNITED CHEMICAL CORPORATION 


OF NEW MEXICO, HOSSS, Wew MEXICO 
6’-0” Dia. x 50’-0” Long 
“‘Davenport’’ STEAM TUBE 


ROTARY DRYER 


DAVENPORT 


KE-TONE — “Mokes Woter Work” 


; DeWater 


Presses 
ROTARY DRYER‘ 
eam Tube Hot 


ind Direct Fire 
Atm spheric 
DRUM DRYERS 
ROTARY 
Water and Ajr 


DRYING woop CHIPS 


This “Davenport” Steam Tube Dryer is being erected 
in a New Chip Board Plant for a large lumber mill in 
South Carolina. 

This dryer reduces the moisture from wood chips prior 
to making them into Chip Board. 
tet our engineers consult with you on your Pressing, Drying and Cool- 


ing problems or send for evr catalog A. For quick reference consult 
your Chemical Engineering Catalog 


A 
jr 


COOLERS 





> daven NPOTt macrint on 


DAVENPORT, 1OWA FOUNDRY COMPANY 





| LaBour Co., Inc., 
Ladish Co., Tri-Clover Div... 
Lapp Insulator Co., 
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Kennemetal, 
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Pulsafeeder Div. . 


Lithium Corp 

Littleford Bros............. 
Ludlow-Saylor Wire Cloth Co. 425 
Lunkenheimer Co........... 
Luzerne Rubber Co.. 


Mallinckrodt Chemical Wks. .35-38 


| Manhattan Rubber Div 302 


Manheim Mfg. & Belting Co. 295 


| Maaning, Maxwell & Moore, 


MO aay sway & © be 8a 70, 
Manzell Div. of Houdale 
Indus. 


90, 154 


ee EO to 363 


Master Electric Co., The.3rd Cover 
McGraw-Hill Book Co....... 859 
McGraw-Hill Publishing 

ao og ge ay a ge 438-4389 
Merrick Scale Mfg. Co 
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Michigan Wheel Co.......... 435 
Midland Industrial Finishes 

Co, 
Midwest Piping Co 
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Mixing Equipment Co....... 128 
Monsanto Chemical Co....... 169 
Morris Machine Wks........ 488 
Multi-Metal Wire Cloth Co... 4738 
Murray Mfg. Co., D. J....... 499 


| Nash Engineering Co 


National Airoil Burner Co... 


| National Aluminate Corp..... 


National Carbon Co 


| National Petro-Chemical 
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| N RC Equip. Corp 


New England Tank & Tower 
Co. 


| N. Y. State Dept. of 


Commerce 
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Nichols Engr. & Research 
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North American Car Corp.... 
Norton Co 
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Pangborn Corp 

Pannellit Co 

Parsons, R. M 

Patterson Fdry. & Mach. 
Co. 

Patterson-Kelley Co., Inc, 

Partlow Corp 

Peerless Pump Div. Food 
Mchy. & Chem. Corp 

Penberthy Mfg. Corp 

Permutit Co 


Pfaudler Co.....Back Cover, 16-17 | 


Pfizer & Co., Charles 
Phelps Dodge Corp 
Philadelphia Gear Wks., Inc 
Phoenix Mfg. Co 
Pittsburgh Corning Corp..... 
Pittsburgh Lectrodryer Corp. 82 
Pneumatic Scale Corp 
Powell Valves, Wm. Powell 

Co. 


Pritchard & Co., J. F..... 

Procon, Inc 

Proctor & Schwartz, Inc 

Protectoseal Co 

Pulverizing Mchy. Div. of 
Metals Disintegrating Co., 


Raybestos-Manhattan, Inc.... 
Packing Div 
Reichhold Chemicals, Inc.... 
Reliance Electric & 
Engineering Co 
Rem-Cru Titanium, Inc 
Republic Flow Meters Co.... 
Republic Steel Corp 
Revere Copper & Brass, Inc..60-61 
Robertshaw-Fulton Controls 
Co. Fulton Sylphon Div.... 
Robins & Myers, 
Rockedyne Div. of North 
American Aviation Corp... 
Rockwell Mfg. Co........... 355 
Rodney Hunt Mach. Co 
Ryerson & Sons, Inc., J. T.... 


Safety Industries, Inc. 
Entoletor Div 


Selas Corp. of America..... 3 
Sharples Corp 
Shell Oil Co 
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The hendling of liquefied petro- 
leam gases, refrigerants and 
other light non-v’scous liquids 


is a CINCH! 


TYPE 24 
AURORA’ APCO 
Proceeae PUMPS 


New and difficult applications in modern 

industry pose a challenge to pump de- SPECIAL 

signers. Aurora engineers have met this 

challenge completely with the APCO oe 

TYPE Z4 Process Pumps — which combine ; ed ob- 
4 tainable in any 

the ideal turbine-type features, special eV TY Rts 3 

metals where required, single mechanical loy. Small amounts 

seal and other latest design features for required, Result: 

SURE RESULTS. We invite your inquiry, ECONOMY, 


DISTRIBUTORS IN PRINCIPAL CITIES 
AURORA PUMP oivision 
THE YEW YORK AIR BRAKE senesey 
43 LOUCKS ST. e AURORA + ILLINOIS 


INTERNATIONAL SALES OFFICE, 96 WEST ST., NEW YORK 6, N.Y 











Announces Its NEW General Catalog 


TUBE TUBE 
EXPANDERS CUTTERS 





for 
ACCESSORIES aise iitiin 


Water Tube Boilers 
£. A. + ra T s 
Heat Transfer Units 
Write for New Refinery Still Tubes 


Catalog 81 Miscellaneous Tube Units 








The Gustav WIEDEKE Company 
Dayton 1, Ohio 





The “ROOF is in aren TEST! 


Don't let valuable product go up your stack when you can bag it for profit! Need proof 
of this statement? Dustex can give it to you with the simple test equipment illustrated 
which gives accurate figures on efficiencies, hourly collection rate and stack losses, if any, 
to be expected after jon of Dustex Collectors. This test is run without shutdown or 
interference to production and gives you the facts as they apply to your individual operation. 
Used throughout the food and chemical indus- 
tries for the dry collection of fines without 
filter media, Dustex Collectors are operatin 
with eficlencies of 90.5% +. on a diversibed 
list of products ranging from spray dried coffee 
to polyvinyl chloride. For proof on how you 
can bag more psoet a copy of our 


Determination Test boo BUFFALO 25, N.Y. 


BOX 2520 


, * Cee 


ia ‘NEED MORE 
pcealaihdalatda sapmncapen. ia 


Take full advantage of the excellent 
buffer capacity built into Cowles 
DRYMET. You can reinforce the 
cleaning power and lengthen the 
useful life of your detergent formu- 
lations with Cowles DRY MET. 


COWLES CHEMICAL COMPANY 
7016 EUCLID AVENUE 
CLEVELAND 3, OHIO 

Send DRYMET File Folder 
Neme 
Cempany 


DRYMET File 
Folder of Tech- 
nical Deta~ 
Formulations. 
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Sperry & Co., D. R 
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Stearns Magnetic Prods... 
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| Taylor Instrument Co 


Techno Corp 
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W-S Fittings Div. Pp R F C { S F 
H. K. Porter Co., Inc... 


Waukesha Foundry Co...... 
Welding Fittings Corp... REDUCTION 
Wellington Sears... 
Welsbach Corp. inn f EXPERIMENTAL LABS 


West End Chemical Corp... 
Wheeler Mfg. Co., C. H...... for PILOT PLANTS wl 
Wickwire Spencer Steel Div. ) 

of Colorado Fuel & Iron TEST RUNS TIES 


Corp. 


Wiedeke Co., Gustav....... 
Wiegand Co, Serie L Designe d for capacities beyond those of lab [ RI S H i 8 .N 


: mills and below those required for large-scale 

bases ya seen a & j crushing operations. Effectively used for wide 

‘ range of materials. Up-Running Models (for 
Pulverizer Co q maximum fines); Down-Running 
Wolverine Tube Div. of (for minimum fines). Equipped 


Calumet & Hecla, Inc... .871-872 with rings or any of a full variety 
Worthington Corp. of hammers. Backed by over 40 
Standard Products Div.... 95 years’ experience in building re- 
Wyssmont Co duction equipment. Write for 
Catalog on “13” Series Crushers. 


FREE Laboratory Service 
‘ Send material sample for test re- 
Yarnall Waring Co duction and recommendations for 
Young Radiator Co. reduction equipment. 
Youngstown Welding & No obligation. 

Eng. Co. 


PROFESSIONAL SERVICES 
Chh SSIFIED ADVERTISING 1219 MACKLIND AVE. © ST. LOUIS 10, MO, 
. J. Eberle, Business Mgr. 


EMPLOYMENT AUTOMATIC RESETTING 
OPPORTUNITIES - \a HEAD 


BQUIPMENT 
lf Surplus New) 


WANTED 


Miscellaneous JACKETED 


mere 
ADVERTISERS INDEX 


Aaron Equipment Co 
Air Products Inc 
American Air Compressor Corp 
Anderson, M. J 
Armour Research Joundation ti. rr) 
stitute of Technolo CS CPOE SEP Er wares 
Bacco Chemical Div., BUCKET STRAMER 
& Chemical Corp pump 
Barcan Co., Irvin 450 (V-BELT DRrverd 
Brill Equipment 
Carson, John 


460 
Chemical & Process Machinery Carp 42 TYPICAL MULTI-VALVE FLUIDOMETER SYSTEM 


Chemical Service Corp 
Soaeeidases Predaets’ Oe, tne...” for a more flexible production schedule 


Darien Corp. : f - 
Drake Personnel Inc. ....,+++.+++++ 446 Multi-valye Fluidometer systems make possible 


N Co., » me loos P . : 
Eeulemont Sagas Monks ts: , 454 a more flexible production schedule by varying 


Esso Research & Engineering Co.... the size of the batches, or by using the automatic 


Foster Co, L prose 14 ANYTHIN G resetting control to deliver the same quantity 


Glidden “Con The ¥ mee ORS time after time. A multi-valve Fluidometer sys- 


Heat & Power Co., 454 , ; ; sion . ; ‘ 

Inland Mfg. Div. (, Ponre h a he 448 2 tem may be controlled either at the point of use 
Lawler Co. or at the Fluidometer control head. Fluidometer 
= Eaulpment 8 yh: re y and installations are available either jacketed of un- 
Loeb & Son Inc., +44 onomically batched jacketed and are “tailor made” to fit the particu- 
Machinery & Equi ay the lar job. Tell us your batching problem and let 
Meyer d Soni Tne, We wm ty f or our — for ean, 
Monarc ersonne in FI-56 wi nt on request, For 
Perry Equipment Ee cs ebecvevececes r FLU | DO M al E R : _— rs J . ” 2 4 ‘ 
Standard on Co.,  GOnio) information on jacketed pipe and fittings write 
Stein Equipment Co for Bulletin J-56 

Suburban Emplo ment Agency...... 44 ’ 
Union Standard ulpment Co 
United Paper Machinery Corp 4 HETHERINGTON & BERNER INC. + ENGINEERS-MANUFACTURERS 
Wabash Power Equipment Co 0 

Weinstein Co. 4 710 KENTUCKY AVENUE INDIANAPOLIS 7, INDIANA 
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L PERC, iii 
DURAMETALLIC Ls CORPORATION 


KALAMAZOO 


GOODYEAR ATOMIC 


CORPORATION 
POSITIONS NOW OPEN 


IN 
PLANT ENGINEERING 
PRODUCTION 


DEVELOPMENT 
FOR 
ENGINEERS 
CHEMISTS 
TECHNICAL WRITERS 
METALLURGISTS 
STATISTICIANS 
PHYSICISTS 
Positions open on several 
levels of responsibility 
Forward comprehensive 
resume to: 


Employment Department DD 


Goodyear Atomic Corporation 
Box 628, Portsmouth, Ohio 


Nf 








MICHIGAN 








DISPLAY ADVERTISING 
© Arouses Interest 
DIRECT MAIL 

© Gets Personal Attention 


© Creates Preference 


© Triggers Action 
After your prospect hos been convinced by 
Display Advertising, he still must act. A 
personclized mailing piece, is o power- 
ful action-geiter. Send for ovr industrial 
Direct Mail Catalogue, 150 lists available. 


Resuty- 


¢ 
ae 


whe 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 





—ew— — 
Direct Mail Division, 
McGrow-Hill Publishing Co.. Inc. 
330 West 42 $1., N.Y. 36, N.Y. 

Pieose forward my free copy of the McGrow 
Hill ‘industria! Direct Moll Cotelogve.”’ 


Nome 





Compony 





Address 
City 




















Editorial Repr 
@ Processes and Costs 
1 Chemical Engineering's Flowsheets 
—150 process flowsheet ($2) 
2 Cost Estimaticn | — 38 articles, 
128 pp. of data ($1.75). 
3 Cost Estimation 11 — 12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 
48 Cost Estimation I11 ——- 17 articles, 
80 po. May ‘54 ($1.25). 
52 Heat Exchanger Design—(75¢). 
56 Cost Index——Subject index to 351 
cost estimating articles (50¢). 
65 Cost Index——Supplement (35¢). 
84 Plants & Processes—Reprint from 
1956 Inventory Issue (75¢). 
@ Feature Reports 
Fluid Flow——15 articles ($1). 
Pumps—How to select (50¢). 
Process Instrumentation—($1). 
Size Reduction—(50¢). 
Fluidized So'ids—-(50¢). 
Heat Technology—($!). 
Strain Gages——How to use (50¢). 
Process Piping—(75¢). 
Conveyors & Elevators—(50¢). 
Mixing—(75¢). 
Lubrication—(50¢) 
Binary Distillation——(75¢) 
lon Exchange—(75¢). 
Solids-Liquids Separations—($1). 
Solids-Gas Contracting—(50¢). 
Moving-Bed Processes—(75¢). 
Solids Concentration——(50¢). 
Bio-oxidation——Theory, design and 
practice (50¢ 
Drying—Methods, equipment, de- 
signs & costs (75¢). 
Water—-Treatment for use (50¢). 
Industrial Statistics——How to use 
dota effectively (75¢). 
Fermentation——A total picture of 
its chemical technology (50¢). 
Liquid Proportioning—Latest meth- 
ods and equipment (50¢). 
Inflation ——- How to predict the 
shrinking dollar (50¢). 
Hendling Compressible Fluids—An 
over-all view ($1). 
Liquid-Gas Contracting—A practi 
cal operational study (75¢). 
Mechanical Seals—How to select 
and use (50¢) 
Foams in Chemical Technology— 
How to use and control (50¢) 
® Materials of Construction 
29 Protective Coatings—($1) 
35 Industrial Plastics—(50¢). 
38 Stainless Steels — Properties and 
corrosion data (75¢). 
58 16th Biennial Report — 64 p. re 
view: corrosion resistance ($1) 
79 Lead Installation -— Best designs 
for many uses (50¢). 
88 17th Biennial Report—34 p. re 
view: protective linings ($1). 
@ CE Refresher Series 
42 Thermodynamics Principles—(50¢) 
45 Compression & Expoansion—(50¢) 
49 Chemical Equilibrium—(50¢). 
57 Homogeneous Kinetics—(50¢). 
61 Catalytic Kinetics-—(50¢). 
66 Interpreting Kinetics—(50¢) 
72 Simple Reactor Design—(50¢). 
75 Complex Reactor Design—(50¢). 
81 Catalytic Reactor Design—(50¢). 
87 Reactor Design Problems——(50¢) 


Order Now: 


Use your reader service post- 
card for the fastest delivery. 
Pay when billed. 
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it’s this easy and inexpensive 


to get a personal copy 


of your own! 


Why be just another name on a routing list... . \ than a penny a 
day pays for your personal subscription to CHEMICAL IE. NGINEERING... the 
fact-filled magazine written by chemical engineers for chemical engineers. 
All you do to have your own copy to read, to clip, to file... at will each 
month... is to fill out the post-paid business reply card below and mail it. 
No need to pay now... we'll bill you later. 








TO SUBSCRIBE: New Subscription Form: 
How many years?=——————> I r ‘ i. , 
Jomestic Rates Only. (For all others, see p 1 Year $3 : 2 Years $4 , Yes 
About your company . . . O) . . J 
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Just tell us here at Master what you want in 
power drives—and get the utmost in flexibility, 
compactness and performance. It probably 
won’t be as complicated as the multi-shaft Gear- 
motor illustrated here, with 14 shafts turning at 
diverse speeds. But, regardless of what you 
need, Master can supply the right combination 
of horsepower, shaft speed and mounting fea- 
tures with whatever Master components are 
required—all combined in one compact efficient 
unit. Just ask for information. 


Motor Ratings. 


Motor Types... 
Construction . 


Speeds........ 
Installation... . 


Power Drive 
Features...... 


% to 400 H.P. All phases, voltages and fre- 
quencies. 

Squirrel cage, slip ring, synchronous, repul- 
sion-start induction, capacitor, direct current 


-Open, enclosed, splash- proof, fan -cooled, 


explosion-proof, special purpose, 
Single-speed, multi-speed,and variable speed. 
Horizontal or vertical, with or without flanges 
and other features, 

Electric brakes (2 types) —5 types of gear re- 
duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives 

every type of mounting. 


ELECTRIC COMPANY, Dayton 1, Ohio 





New Pfaudler agitator seals 


spread utility of standard glassed 


This Pfaudler Stuffing box design an- 
swers most normal operating condi- 
tions Inexpensive, easy to maintain, 
it has proved reliable over a wide 
range of operating conditions, 


perature and pressure requirements. 





When a removable sleeve is applied to the shaft of a 
glassed agitator for any standard Pfaudler glassed steel 
200 to 4000 gallons 
a rotary seal assembly any 


reactor you can interchange the 
agitator stuffing box with 
time your processing conditions change. 

For normal applications, a Pfaudler stuffing box pro- 
vides the most economical features. It’s lower in cost 
and easy to maintain. 

Should your process change, requiring pressures 

F., then 


you may want to use the Pfaudler nonmetallic rotary 


above 150 psi and/or temperatures above 350) 


THE PFAUDLER co. 
ROCHESTER 3, N. Y, 


° 
seal. It’s highly resistant to vacuum seepage and elim- 
inates the danger of metallic contamination, 

Lined with Pfaudler acid-alkali-resistant glass, these 
standard Pfaudler glassed reactors give you further 
freedom in the utilization of such equipment. 

Quicker delivery can also be obtained when you 
specify standard design. Over-all cost is lower, too. If 
you are still wondering whether glassed steel equipment 
answers your requirements, send for Bulletin 936 or 
call in a Pfaudler representative. The Pfaudler Co., 


Rochester 3, N. Y. 


Specialists in Corrosioneering 


See advertisements on pages 16 and 17 of this issue also. 





